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WIG-O-FLEX COUPLING 


® 


flexible union for connecting 
rigid tubes. 





WIG-(Q)-FLEX COUPLING SAVES 17 POUNDS on B-66B 


PROVED SUPERIOR FOR FUEL, OIL. AIR. 


S743) 


. é WRITE FOR FURTHER INFORMATION 


E. B. WIGGINS OIL TOOL COMPANY, INC. 


3424 East Olympic Boulevard, Los Angeles 23, California 





AXELSSON 
IN ACTION 


THE SKY’'S THE LIMIT 


Served by dedicated experience, today’s missiles blast off into the future 
Tomorrow's horizons will be reached, and obsoleted and Axelson 
experience will continue, as it has for thirty years, to build achievement into 
America’s aircraft and missiles. Axelson’s contribution to present-day 
aircraft is largely in production landing gear, shock struts, spars, geared 
mechanisms, hydraulic components and other precision equipment for such 
airplanes as the A3-D, A4-D, B-47, B-52, B-57, B-66, F-89, F-94 and F4-D 
Now, however, Axelson has taken on a New Look. New research 

design and development staffs and facilities have been added to a 

foundation of production experience for broader, deeper service 

tailored to the requirements of aircraft and missile manufacturer alike 
meeting their demands for highest quality and performance 

Work with Axelson from the beginning and know that this experience 


know-how and service will carry your program to successful completion 


design and development engineers desiring to work on advanced 
aircraft projects are encouraged to contact Director of Engineering 


LoN 


m AXELSON 
=F, 


SELES 58. CALIFORNIA 





Solenoid 
Pilot Valve 


Strut Assembly 
Main Landing 
Gear Retract 


Pneumatic 
Door 
Lock 


Gear Box 
Assembly— 
Outer Wing 
Flap Drive 


Hydraulic 
Motor 


3424 Cast Ulympic Boulevard, 


..-And Sargent precision aircraft controls make that 
power instantly available at the touch of a finger. 

The design and manufacture of precision equipment 
has been the specialty of Sargent Engineering Corpo- 
ration for more than 35 years. For 20 years Sargent 
has been providing precision aircraft control units —hy- 
draulic, pneumatic, and mechanical—for the country’s 
leading airframe manufacturers. 

We have the “know-how” to help you solve your 
most difficult control problems. Write today for your 
copy of the NEW illustrated story of Sargent’s organi- 
zation, methods, and manufacturing facilities. 





Handard of Excellence Since 4920 


LOS Angeles 23, California 


Valve 
Assembly— 
Steering 
Metering 


High Heat Treat 
Strut Assembly 


Unit Assembly— 
Surface 
Power Control 


ENGINEERING CORPORATION 


“Good will’ is the disposition of the pleased customer 


to return to the place where he has been well treated. 


— U.S. Supreme Court HUNTINGTO 


2533 EAST 56TH STREET 


N PARK, CALIF. 





AVIATION CALENDAR 


April 2-4—Amcerican Institute of Flectricai 
ngincers, Southwest District Meeting 
on “Electricity in Aircraft,” Baker Hotel, 
Dallas, ‘Texas 

Apr. 9-12—Society of Automotive Enginecrs, 
national acronauti mecting, acronauti 
production forum and aircraft cngincerimes 
displa . Hotel Statler, New York, N. ¥ 

Apr. 10-11—Symposium for Management on 
\pplication ot Analog Computers, spon 
sored by Midwest Research Institute, Umi 
versity of Kansas City, Kansas Citv, Mo 

Apr. 15-19—Airport Operations Council, 9th 
mnual conference, Hotel Warwick, Phila 
delphia 

Apr. 16-18—Acro Medical — Association 
Drake Hotel, Chicago 
Apr. 18-19—First Annual National Indus 
trial Research Conference, sponsored bi 
Armour Research Foundation, Hotel 
Sherman, Chicago 
Apr. 19-20—Annual Meeting of the Scien 
Section of the Environment Equipment 
Institute, Sheraton Hotel, Chicago 
Apr. 22-26—American Association of Airport 
Executives, 29th annual convention, Hotel 
Carter, Cleveland, Ohio. 

\pr. 26—Institute of Navigation, annual 
regional mecting, Friendship International 
\irport, Baltimore, Md 

Apr. 26-27—Acronautical ‘Training Society 
mnual meeting, Mlavflower Hotel, Wash 
ington, D. C 
Apr. 26-27—Institute of the Aeronautical 
Sciences Southeastern Student Confer 
nee, Georgia Institute of ‘Technology 
Atlanta, Georgia 

Apr. 30-May 4—Socicty of Acronautical 
Weight Engineers, 15th national confer 

nee, El Cortez Hotel, San Diego 

May 2-3—Air Trafic Conference of the Au 
I ransport \ssn., Spring Mecting Hot 
Radisson, Minneapolis, Minn 

May 2-5—Twelfth Annual National Formwn 
f the American Helicopter Society, 
Sheraton-Park Hotel, Washington, D. ¢ 

May 3-4—Sixth Annual Institute of Acro 
nautical Sciences, West Coast Student 
Conference, Los Angeles 

May 6-9—Second Annual Symposium on 
Flight Test Instrumentation, sponsored 
by Instrument Society of America, Bell 
\ircraft Corp., Convair and Temco Ait 
ratt Corp kort W orth, lex 








AVIATION WEEK @ MARCH 26, 1956 
Vol. 64, No. 13 


’ i wh 4 a i} 
Metiraw H rub nu ¢ par Ja “uM 
Nf ‘4s I u t cutive buctite 4 Ad 
ne and Subscry nm McGraw-Hill Building 
330 West 42nd Street, New York 36, N.Y. Inu tion « 
29 North Broadua Albany N. ¥. Deomald ¢ 
Monts ery \ 


(ott 


fet ru 1 mu DD 

dent and Ed al Direct 
esident and Direc Adve R 
mckhburn, J Vice Pre lent and Cireulation ect 

Subscription: Address correspondence to AVIATION 
WEEK-——Subscription Service, 99-129 North Broadway, 
Albany |, N. Y. or 330 West 42nd St... New York 36. N.Y 
Allow 10 days for change of address. 

Subscriptions are solicited only from persons who have 
a commercial or professional interest in aviation. Position 
and company connection must be indicated on subscription 


Sta 


opic e scription rate I 
th 


n 
exsion th «a wT, two vears: $12 
Canada $8 a yea 21 two vears; $ 
pavable in Canadian currency at pa ‘ 

e and the Philippines $10 a 
three yea All othe 
‘ea sant three vea 
ed at Albany N 
by Metiraw-H 
d. Cable Address 


ot he We 


$20.1 


New York Publications combined wit 
WEEK are AVIATION, AVIATICOS NEWS 

PORT, AERONAUTICAL ENGINEERING § and 
CRAFT JOURNAL \ ghts to these na 

. t by Metira i Put hing Co 


AVIATION WEEK, March 26, 1956 


Faced with a 


fastening problem? 


They cost less to install and 
fewer do the job... better! 


Wherever quick access on panels, doors and 
covers is imperative, Camloc '4-turn fasten- 
ers save precious time and labor...in both 
installation and future operation. Absolutely 
vibration-proof, Camloc 14-turn fasteners 
open fast...close fast...hold fast! Because 
fewer fasteners are required to do any given 
job, Camloc 44-turn fasteners cost less to use. 


If you have a fastener problem, we suggest you 
inquire during early design phases of your 
product so that we may assist you in developing 
an efficient structure-fastener combination. 





QUARTER-TURN 
FASTENERS 


ONLY A 
QUARTER-TURN 
WITH SCREWDRIVER 

OR = 
WING-HEAD 
ASSURES 
QUICK, 
POSITIVE 

LOCKING 


** 
ACTION Q CaP 


“.® 
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Camloc’s new catalog is 
yours for the asking. 


6 am FASTENER CORPORATION 
22 Spring Valley Road, Paramus, N. J. 


WEST COAST OFFICE: 5410 WILSHIRE BLVD... LOS ANGELES, CAL. 


























from any po 
Weber | 2 oice in passenger seats 


for airlines with passenger comfort in mind. Airline passengers are rugged 
individualists of various temperaments, shapes and sizes with one thing 
in common: they expect the very best in comfort, beauty and safety 
Chair-borne by Weber, passengers enjoy truly relaxing comfort from takeoff to 
touchdown. Upright or reclining, sleeping or fidgeting, eating or reading 
Weber seats provide a luxurious feeling of restful security that makes 


passengers want to fly again and again in Weber-appointed aircraft 
Weber passenger seats are fully described and illustrated in a 


handsome new brochure. Write for one today 


WEBER AIRCRAFT CORPORATION 


2820 Ontario Street, Burbank, California 





A New Name 


Piasecki Helicopter Corporation 
has changed its name to 


VERTOL Aircraft Corporation 


We have changed our name to better reflect the full range of our 


current activities and future operations. 


Today, our programs include not only helicopters, but radically 
new types of aircraft which also have vertical take-off and landing 


capabilities. 


The change in name does not change our type of business; nor does 
it signify any change in personnel or policies. It is a timely change 
geared to advanced concepts of research, development and prelimi- 


nary design in the entire field of vertical lift aircraft. 


Under the Vertol* name, you may expect to see many newer, more 
advanced aircraft become operational alongside such pacemakers in 
helicopter development as the famous HUP fleet helicopter, the H-21 


“Work Horse” and the H-16 “Transporter.” 


VE tT OL 








Hircrapt Corporation 


MORTON, PENNSYLVANIA 
CABLE ADDRESS: VERTOL 


*The name Vertol is a contraction of the words 


VERtical Take Off and Landing. 





CREATIVE | 


is applied to every Temco job 


ABILITY 


Temco has demonstrated its ability to handle 
subcontracting assignments — well and ably. 


This ability has been molded through ten 
years of doing subcontracting jobs in the most 
efficient and economical way possible. Innova- 
tions in tooling, manufacture and assembly have 
been created at Temco to get those jobs done. 

Today this same creative approach con- 
stantly looks for new ways to carry aircraft 
contracting assignments — whether in design, 
engineering, tooling, fabrication or assembly — 
to carry them from order to delivery ...to do 
this well and at lowest possible cost. 


Tomorrow's methods used today 


This capability, combined with the size and 
facilities of three splendidly equipped plants, can 
be used to benefit your company. Let Temco’s 
management show your people how! 





ENGINEERS Openings in all phases of 
aircraft design and development; write to 


Engineering Personnel, Temco Aircraft Corp., Dallas, Texas 


AIRCRAFT CORPORATION 
Dallas 














This is Honeywell’s Pressure Ratio Indicator. 
Together with a specially designed 
transducer, it measures jet engine 

inlet pressure against exhaust 

pressure to within .O25 units of ratio. 

This permits easy take-off power checks and 


more economical cruise performance. 


The Honeywell Pressure Ratio System is in 


use on the Boeing B-52, the Martin B-57 


and the North American F-100. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 














Up to 37% WEIGHT SAVING 
Up to 33% SIZE REDUCTION 


Use of magnesium-zirconium alloy housing . . . more compact 
yenwen wane SHOWS Savy ly Wem yoke of high-strength cast steel . . . and other improvements 
FOR THE SEVEN PUMP SIZES enabled Vickers to make their line of variable displacement 

piston type pumps substantially lighter in weight and smaller 
' in size. Yet they have the same high efficiency and outstanding 

seg pe q dependability of the previous design. 
' The true significance of the new lighter weight pumps comes 
into perspective when it is noted that airframe companies place 
a value of up to $500.00 on each pound of weight saved. 
Small size means cleaner plane designs, and high overall pump 

J efficiency means less heat generated. 
“Improved Design” Vickers pumps have been in regular 
eS daily aircraft use for more than a year and are available in 
ous automatic pressure compensated, electrically depressurized, 
flow reversing, and servo control designs. For additional in- 
formation about these pumps, write for new Bulletin A-5203.A. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


1462 OAKMAN BLVD. e DETROIT 32, MICH. 
a & a Application Engineering and Service Offices: 
06 23 38 61 $86 ’ El Segundo, California, 2160 E. imperial Highway (ORegon 8-2503) 
Arlington, Texas, P.O. Box 213 (ARIlington 4-4171) 
patie (ween aretthg ey cal bo dyggeele by va: ag Detroit 32, Michigan, 1400 Ockman Bivd. (TOwnsend 8-5100) 
‘ 3000 
Additional Service facilities at: 


RECOMMENDED CONTINUOUS SPEED. 
rr | : neem TTT EA Miami Springs, Florida, 641 De Soto Drive (Phone 88-7340) 


| SAME : , 
M s \, TELEGRAMS: Vickers WUX Detroit « TELETYPE “TWX" DEG? « CABLE: Videt Detroit 
e Overseas Representative: The Sperry Gynoscope Co., Ltd. —Great West Road, Brentford, Middx.—Engtand 7133 
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Pv-3913 24.2 HP 

















ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 











BEARING 
BARRIER 2 


CALL IN 
HYATT 


America’s No.1 producer of 
jet engine roller bearings 


HYATT has the three things you want most to help you break jet 

bearing barriers: 

1 WILLINGNESS to cooperate with aircraft’ project engineers and 
bearing engineers in exploring new and unorthodox designs—to 


meet unprecedented ranges of speed and temperature. 


2. EXPERIENCE and EQUIPMENT to produce precision roller bearings 
that will perform smoothly and dependably at speeds up to 
75.000 RPM. UYATT has built far more jet engine roller bearings 


than any other manufacturer. 


PRODUCTION TOOLING to deliver your bearings promptly in 
quantity once the prototype is approved. HYATT can maintain 


both rigid precision and production schedules! 


WAR nossen examine 


STRAIGHT () BARREL ( ) 
HYATT BEARINGS DIVISION © GENERAL MOTORS CORPORATION © HARRISON, NEW JERSEY 





CAPITAL AIRLINES REPORTS... 


/8,196,000 


PASSENGER MILES OF TROUBLE-FREE SERVICE 


¢ 
WITH LZ INTEGRATED FLIGHT SYSTEM 














Mr. Earl Raymond, Supervisor, Instrument and Electronics, says: 


“In 78,198,000 passenger miles, no time has been lost because of un- 
scheduled removals of Collins Integrated Flight System. 

“During the period our IFS equipped Viscounts have been in service 
we have had 751 ILS approaches without a single missed approach. 
“We have been thoroughly pleased by the unsurpassed reliability of 
the components of the Collins Integrated Flight System.” 


Capt. Ralph Read, Chief Pilot, says: 


“The Course Indicator’s graphic presentation makes for easy approaches 
during low visibility — convenient to set up and simple to understand. 


“Easy to detect pitch and bank errors; easy to cross- 

monitor; less chance of missetting. 

“In heading function, Approach Horizon makes enroute flying less tiring. 
“Use of Course Indicator while ‘holding’ reduces fatigue. 

“Automatic cross-wind correction simplifies ILS steering. 

“Use of Heading Marker and Steering Needle makes radar flying more precise. 
“During training, pilots consistently make more accurate ILS approaches 

than with previous equipment — definite improvement from the very beginning.” 
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FABRICATING 


dint 


American Welding’s special skill is to form and flash butt- 
weld rings, assemble and weld these rings into components y 
and finally to machine them into finished parts. 


, J 
For many years Amweld has produced components welded AS My 
bs 


from stainless steel, special alloys and titanium, using G 
nearly every type of welding known. <7 

Today major American-made jet aircraft engines use Send your 
rings and components manufactured by Amweld. blueprints—we will be 


happy to work with you. 


THE AMERICAN WELDING & MANUFACTURING CO. 
420 Dietz Road ° Warren, Ohio 


AMERICAN WELDING 











CHANCE VOUGHT F7U-3 equipped with G-E flight stabilization system catapulted from carrier. (Official Photograph U.S. Navy) 


How G-E flight stabilization system 
makes the Cutlass a stable gun platform 


PITCH AND YAW 
RATE GYROS 


PITCH SERVO ACTUATORS 


CONTROL 
AMPLIFIER 





COCKPIT 
CONTROLS 
AIRSTREAM 


SERVO ACTUATORS DIRECTION SIGNAL 


G-E FLIGHT STABILIZATION SYSTEM on the Chance Vought 
F7U-3 Cutlass damps yaw and pitch oscillations. 


By damping the yaw and pitch oscillations caused by 
rough air, a General Electric flight stabilization system 
makes the Chance Vought F7U-3 a stable gun platform 
This stabilization system automatically moves the con 
trol surfaces to (1) correct for yaw oscillations, (2) cor- 
rect for pitch oscillations, and (3) correct for slips and 
skids. The fine performance of the Navy’s Cutlass is 
further enhanced by this added flight stability. 
General Electric has had extensive experience in de 
signing and manufacturing many types of flight control 
systems and tieing them in to bombing, approach, and 
fire control systems. This experience is being put to use 
in building flight control systems for the latest super 
sonic aircraft. 
FOR INFORMATION on G-E flight control systems, 
contact your General Electric Aviation and Defense 
Industries Sales Office. Section 221-7, Schenectady 5, 
New York. 


Progress ls Our Most Important Product 
GENERAL @@ ELECTRIC 





Make Solar 
your integrated 
source for 


ducting 


SOLAR OFFERS ALL the services for 
complete ducting requirements insuring flight-safe 
systems. Skilled design responsibility, experimental 
units, qualification testing, precision fabrication and 
rigid production testing are available with Solar facili- 
ties. All components including bellows are supplied 
by Solar to rigid aircraft specifications. 

For a quick picture of Solar’s capabilities in the 
ducting field, send for a copy of the new booklet 
Ducting Systems for Aircraft. Address Dept. B-134, 
Solar Aircraft Company, San Diego 12, Calif. 


SOLAR ——- 


AIRCRAFT COMPANY DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF GAS TURBINES —AIRCRAFT AND MISSILE 
COMPONENTS — BELLOWS — CONTROLS — HIGH TEMPERATURE COATINGS — METAL ALLOY PRODUCTS 





how much 

do you pay 
for 

engine servicer 





too much...or too little? 


At Dallas Airmotive, the price you 

pay is for RELIABLE engine overhaul. Once an 

engine has been disassembled at Dallas 

Airmotive, every minute part is carefully checked. 

If the part requires overhaul, then Dallas Airmotive’s 
technicians rework the part. If the part is not suitable for 
reworking, then a new, guaranteed part is used in its place. 
The price of good engine performance is never 

too much or too little. At Dallas Airmotive, 

the price is right and the product is 


a reliable, trustworthy engine. 


Home of Reliable Engines 


6114 FOREST PARK ROAD e ELmhurst 3771 @ 





Why major aircraft manufacturers 
depend on 


Wesrern Gear 


WESTERN GEAR 
provides muscles for 


OCKHEED 





Because they know they 
can count on Western 
Gear-designed and 
engineered components 
for unfailing performance 
in their aircraft. And they 
know they can rely on 
40 years of service to the 
_ aircraft industry for 
- correct design and 
“superlative seman. WESTERN GEAR 


helps fly 1 


es stony a? t of this world engineering: 
, u 
of virtually any 


descfiption. 
Send us details on your ——- 


mechanical power 

transmission problem. 

Our engineers will be 

glad to make 

recommendations, help L "> Address General Offices, 

you come up with the ye Western Gear, P. O. Box 182, 
ce Lynwood, California. 


right answer. 


“The difference is reliability” « Since 1888 _ 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), 


SEATTLE AND HOUSTON—REPRESENTATIVES IN PRINCIPAL CITIES. 
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Breaks the ice faster for 
flying salesmen 


HATEVER the destination—sales 
call, board meeting or engineer- 
ing conference —today’s flying execu- 
tives can't afford to be grounded. That's 
why most executive planes of twin- 
engine size or larger are equipped with 
B. F. Goodrich De-Icers. And why 
many executives are ordering De-Icers 
as Original equipment on new planes 
like the Aero Commander (top photo) 
Beechcraft C 50 (middle) and Cessna 
310 (bottom). 
B. F. Goodrich De-Icers make ice 
removal a snap! Small tubes within the 
De-Icer boot inflate and deflate to snap 


ice off cleanly into the airstream. The 
cycle operates automatically. 

Modern De-Icers, like those shown 
above, are tailored to exact shape 
and simply cemented on without 
stretching or mechanical attachments. 
Result: smoother fit, easier main- 
tenance, longer life 

For time-conscious businessmen, 
BFG De-Icers are low-cost insurance. 
They save time, eliminate delay, get 
executives to important appointments 
in spite of icing conditions encountered 
on the way. 

It adds up to better service from 
executive planes rolling off production 


lines today. B. F. Goodrich engineers are 
ready to assist in the design of De-Icers 
for original equipment. Put our 26 
years of experience in ice protection 
to work for you by writing .. . The B. F. 
Goodrich Company, Tire & Equipment 
Div., Aeronautical Sales, Akron, Ohio. 
Cable TUBEDODGE. 


B.F Goodrich 


AVIATION PRODUCTS 


Tires, wheels, brakes * De-icers * Heated rubber « 
Fuel cells « Avtrim « Pressure Sealing Zippers « 
Inflatable seals * Rivnuts * Hose, accessories 

















EDITORIAL 





Need for Air Age Education 


“Our primary and secondary schools must stress avia 
tion education if our citizens are to meet the respon 
sibilities of world leadership.” These words are as truc 
today as when they were first written in 1948 by the 
bi-partisan Congressional aviation policy board of the 
80th Congress. The American people must understand 
the basic nature and problems of airpower if they are 
to survive as a free nation. To produce an air-minded 
nation we must begin by producing an air-minded youth. 

Much of the pre-war glamour has faded from aviation. 
From a_ goggle-and-helmet-pylon-racing, transatlantic 
hopping era, aviation has matured into an incredibly com 
plex technology that is the keystone of our national 
defense structure and a method of routine transportation 
that has altered the basic personal and economic habits 
of our people. American youth is still potentially air 
minded but it needs more than the glamourous myth 
ology of aviation’s past to translate that potential into the 
type of air-minded citizen that is required to work in civil 
and military aviation and legislate intelligently a con- 
stantly changing national air policy tailored to meet the 
needs of this country’s future. 

The aircraft industry has a definite responsibility to 
aid the cause of air education. It is doing an increasingly 
better job of discharging this responsibility at the college 
and post graduate level through scholarships and on-the 
job opportunities for advanced degrees. It also helped 
the national aviation education council with financial 
backing to begin organization of an effective program 
at the elementary and high school level. 

l'o this industry backing has been added support from 
the non-profit National Aeronautical Association. The 
NAA support programmed for a three year period has 
enabled the National Aviation Education Council to 
hire a full time executive director, Dr. Evan Evans, a 
veteran Kansas school administrator, and begin a pro 
gtam to provide air educational material for pre-college 
level schools. ‘The support of the aircraft industry and 
N.AA have enabled this vital program to get off the 
ground and prove its initial effectiveness on the modest 
scale its finances permitted serving about 1,000 elemen 
tary and secondary schools in this country. 

Now a much greater effort is needed to fully cover 
the country. The aircraft industry is being asked for 
further financial aid to expand the council's program 
The response from educators who are already using the 
council’s materials indicates the demand for this activity 
already exists. 

The aircraft industry can look a long time before it 
will find a better cause in which to invest some of its 
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funds. Aid to the council's air education program repre 
sents a sound investment in the future of this country 


and its people. 


Bring Back the World 
Speed Record Now 


Thanks to Defense Secretary Charles FE. Wilson and 
his somnolent public relations aides the British have 
been able to recapture the world speed record from the 
United States. 
Delta FD2 in averaging 1,132 mph. over a measured 
course at 38,000 ft. altitude gives sagging British aviation 
a much needed, if temporary, prestige stimulant 

However, this British record would not have been 
possible without the alleged security wraps put on the 
new crop of 1,000 mph. U.S. fighters. To put the 
British record in proper perspective it must be noted 
that it was set with an advanced research type aircraft 
while the United States has at least three fighting air 
craft designed for operational service that can outrun the 


he achievement of the Fairey research 


Fairey research plane. The Vought Crusader (FSU-1), 
built as a Navy carrier-based fighter, has already flown 
well over 1,000 mph. and can do better. The McDonnell 
Voodoo F-101 long-range interceptor built for USAF 
has also surpassed the 1,000 mph. mark by a wide margin 
and has further speed capability. USAF will shortly 
reveal one of its worst kept secrets in the Lockheed F-104, 
which has a capability in the 1,200 mph. range and 
proves its maker's long-held theory that thin straight 
wings can do well in the truly supersonic speed range. 

The big difference is that the Crusader, Voodoo and 
F-104 are all fighting airplanes armed with cannon, 
rockets and missiles while the British record holder is an 


experimental research plane. In this research field the 
Bell X-1A hit Mach 2.5 (1,650 mph.) more than two 


years ago. 
However, none of the new crop of USAF and Navy 
fighters have been permitted to perform under ofhcial 
FAI course and timing conditions because of an edict 
by Defense Secretary Wilson. Mr. Wilson is presumably 
informed by his public relations deputies that the Rus 
sians are unaware that we have 1,000 mph. fighters 
Now that the Bnitish have officially proved that it is 
possible for western aircraft to fly faster than 1,000 mph 
we strongly urge Mr. Wilson to remove his senseless 
restriction against official U.S. speed runs and to allow 
the return of the world speed record to this country— 


where it rightfully belongs. 
—Robert Hotz 
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The North American Super Sabre 
streaks for altitude at supersonic speed. 


up on 
its 
tail—of 


TITANIUM 


Most of the tail section and many other vital parts 
of North American’s F-100C supersonic fighter 
are made of titanium. It not only reduces 

gross weight by several hundred pounds, it 
withstands the searing combination of engine 

and aerodynamic heat. 

Titanium is no stranger to North American 
aircraft. The first F-100, FJ-4 and earlier planes 
like the F-86D Sabre Jet and the FJ-2 and 
FJ-3 Furies for the Navy all fly with titanium 
Here’s why — Titanium’s high strength-weight 
ratio. . . its freedom from stress corrosion cracking 
... its corrosion resistance . . . and its ability to 
withstand high operating stresses have made it an 
essential part of high-performance aircraft 

REM-CRU led in the development and 
production of titanium for aircraft applications 
And REM-CRU’s enlarged facilities mean 
prompt delivery of the titanium grades, sizes and 
shapes you need—including new high-strength, 
weldable alloys. What’s more, REM-CRU 
is always glad to share with you the wealth 
of titanium data it has available. 


U.S. AIRE ONCE 


Seam welding REM-CRU 

titanium tail section. 
To keep abreast of the latest developments 
on this vital metal. write to Dept. A-3 for the 
Rem-Cru Review—a free periodical presenting the 


latest technical data on titanium alloys. 


REM-cRU 
TITAN EU IM sone -cru titanium, inc., Miptann, PENNSYLVANIA 
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WHO'S WHERE 





In the Front Office 


Raymond A. Rugge, vice president-Re 
search and Development Division, W. L 
Maxon Corp., N | 

Paul E. Dixon, Jr., president, and Victor 
V. Carmichael, Jr., vice president and re- 
elected a director, ASA International Air 
lines 

L. R. (Mike) Hackney, assistant to the 
president, Air Logistics Corp., Pasadena, 
Calif 

Herbert O. Patchel, Jr., vice president 
ind assistant to the president, Babb Co., 
Inc., Phoenix, Ariz 

Clare Mason, executive vice president, 
Electronic Specialty Co., Los Angeles, Calif 

John A. Doremus, vice president-engi 
neering, Aircraft Radio Corp., Boonton, 
N 

C. D. W. Thornton, assistant to the presi 
dent, Farnsworth Electronics Co., Fort 
Wavne, Ind 

George Wunderlich, vice president-manu 
facturing; E. E. McClaran, vice president 
finance; Frank Mansur, manager-marketing; 
John S. McCullough, director-research, and 
Fred A. Speaks, assistant director-research, 
Fitel-MicCullough, Inc., San Bruno, Calif 

E. A. Ritti, director-engineering, Burton 
Rodgers-Technical Training Aids, Inc., Cin 
cinnati, Ohio 

Rudolph Deetjen, senior partner of Eman 
ual, Deetjen & Co., N. Y., elected a 
director of Piasecki Aircraft Corp 


Honors and Elections 


William G. Purdy, received the Missouri 
Honor Award for Distinguished Service in 
Engineering from the University of Mis 
souri. He is chief engineer-Denver Divi 
sion, the Martin Co 

Charles P. Haskell, elected president and 
Louis J. Sculley, re-elected chairman, the 
National Association of Manufacturers Rep- 
resentatives. 


Changes 


Dr. Renne S. Julian, technical director- 
guided missile laboratories: Charles C. Le- 
Grand, head-electronics department; George 
McLaughlin, assistant to LeGrand; Thomas 
B. Carvey, Jr., assistant head-design integra 
tion department; Robert E. Sears, assistant 
head-propulsion department; Lowell C. 
Parode, assistant head-electronics depart 
ment, Weapon Systems Development Lab 
oratories, Hughes Aircraft Co., Culver City, 
Calif 

Arvid E. Olson, Jr., assistant to director- 
military relations and customer service, 
Northrop Aircraft, Inc., Hawthorne, Calif 

James H. Brewster, III, director-customer 
relations, Electronic Systems Division, Syl- 
vania Electric Products, Inc., Waltham, 
Mass 

Dr. Vladimir A. Sklodowski, manager, 
human enginecring section, Crosley Gov- 
ernment Products Division, Avco Manufac 
turing Corp., Cincinnati, Ohio Also, 
Frederick W. Trabold, Jr., industrial 
psychologist and Maurice A. Larue, Jr., re- 
search physicist. 
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INDUSTRY OBSERVER 


North American Aviation, Inc., has won the Air Force design competition 

for a long-range interceptor. The Northrop Aircraft, Inc., entry was designed 
- - ] | a 

around four 12,000-Ib. thrust General Electric Co. J79 engines. Lockheed 

Aircraft Corp., once in the competition, already had received Air Force 

] ’ 
permission to drop out because it could not spare manpower from other pro}- 
ects and because production would not be immediate 


> Fifteen companies have submitted designs in response to USAF’s request 
for a multi-jet combination transport and combat proficiency trainer. All 
call for four engines except Convair’s, which calls for two. All are designed 
around either the General Electric Co.’s 2,000-Ib. thrust J85, originally 
designated MX2273 and planned for use in drones and pilotless aircraft, or 
the Fairchild J83, also a 2,000-Ib. thrust turbojet, probably a single-spool 
axial flow compressor. 


> Convair Terrier, anti-aircraft guided missile, is 27 ft. long. Rocket booster 
takes up 14 ft. of this, accelerating weapon to Mach 2 in about four seconds 
before dropping off and leaving 13 ft. of missile with proximity fuse to find 
target. Fastest part of run is at Mach 2.5 


> Navy says Terrier, fired from the cruiser USS Boston, has intercepted target 
at altitude “on the order of 50,000 ft.” It has knocked down a jet drone 
fiving “faster than 500 knots” and a Regulus guided missile. 


> Terrier booster rocket produces more than 200,000 horsepower. Booster is 
8 inches in diameter. Both it and missile use solid propellant. 


> USS Boston’s radar can track two targets at a time, control eight missiles a 
minute in the air. Electronic brain tracks targets, picks highest-priority 
threat to get next shot from launcher. 


> Convair’s new Tartar missile, which will be used by all ships of fleet as 
anti-aircraft weapon, will look like ‘Terrier, but smaller. Operating without 
booster, ‘Tartar will equal or better ‘Terrier performance 


> Cost of Terrier at present production rate is about $30,000, will drop on 
deliveries in next fiscal year. Tartar will cost about half of this figure. For 
comparison, bigger Martin Matador, used in Europe by USAF, is worth 
about $85,000. 


> Terriers are delivered by rail from factory to depots on East and West 
coasts. Replenishment ships with special handling facilities deliver them to 
fleet at sea. 


> Army’s anti-tank missile, the wire-controlled Dart, has been tested against 
ground targets by Ordnance missile technicians. Dart is about six feet long, 
was designed by Aerophysics Development Corp., subsidiary of Studebaker- 
Packard Corp. Wire-control of missiles was pioneered by Germans in World 
War 2 with their X-4 air-to-air missile, test fired under operational conditions 
from Focke-Wulf 190 aircraft. Control motions are transmitted electrically 
through trailing wires from the missile to the director. 


© Carrier qualification trials for Chance Vought’s F8U-1 Crusader, Grum- 
man F11F, Douglas A3D and A4D, North American’s FJ-4 and an experi- 
mental plane from Naval Air Test Center at Patuxent River, Md., will be 
held aboard the USS Forrestal next month. 


> D. Napier & Son Ltd. is negotiating for a U. S. agency for the Eland 
turboprop engine. Napier has developed a conversion kit for operators 
desiring to convert Convair 340s to the Eland engine. Installation of the 
3,200-hp. Eland 1 is claimed to provide a power gain of 1,600 hp. and save 
2,000 Ib. The Eland 6, developing 3,500 hp., will be available soon. 


P Rolls-Royce will begin testing its jet engine silencer of the Comet III 
soon. 

















The WZ, nfrecved 
EXECUTIVE HERON 


(Four de Havilland Gipsy Queen 30 Mark 2 engines, 
each of 250 b.h.p., driving de Havilland feathering pro- 
pellers) 


itive arrangement seats eight in luxury 
adjustable armchairs uickly convertible 
tered eouche Folding fu vidth tables 






Four-engine safetv with long range and exceptional economy. 


STAGE LENGTHS UP TO 1500 STATUTE MILES 


The —— de Havilland Heron intro- and elegant vehicle capable of fast, 
duces four-engined safety into the field long-stage journeys. Safe, easy handling 
of executive travel without the customary qualities with the ability to use small 
high costs, yet with a practical, efficient airfields. 


Now available for early delivery in the United States. 


DE HAVILLAND 


AIRCRAFT, INC. 
Factories nm I ngland, 


Factory-scale »terbaul, servicing North America and Aums- 
and spare-parts facilities are avail : ’ tralia Distributing and 
ai ie OL te the fe For full particulars write to de Havilland Aircraft, Inc servicing ergesation 


airframe, engines and propellers, La Guardia Airport, Flushing, N. Y. Tel. De fender 5-3371 throughout free u orld. 











Durfee to CAB? 


James R. Durfee, 58, a Wisconsin Republican, has 
been tapped by the White House for a five-year term on 
the Civil Aeronautics Board. The decision was reached 
last week at a meeting of President Eisenhower and Dur- 
fee which was arranged by presidential aide Sherman 
Adams. He is expected to be named to the CAB chair- 
manship succeeding Ross Rizley, whose resignation has 
been pending since his Senate confirmation as a Federal 
judge for western Oklahoma. An attorney, Durfee is 
currently chairman of the Wisconsin State Public Utili- 
ties Commission. 


Furnas Memorandum 


Defense Secretary Charles E. Wilson has withdrawn 
his memorandum of Feb. 21 which shifted responsibility 
for weapons development from Dr. Clifford C. Furnas, 
his assistant for R&D, to Frank D. Newbury, Assistant 
Secretary for Applications Engineering. The reason 
stated in a new memo from Wilson's office: ““The situa- 


tion . . . requires further study.” The real reason: a strong 
letter from Dr. Furnas demanding that his job be 


restored, backed by a threat of resignation (AW Mar. 5, 
p. 27). Wilson now says he is withdrawing his order 
the recommendation of Furnas and Newbury. 


upon 
Word in the Pentagon is that there has been no meet- 
21, although Wilson has 


ing of all three men since Fcb. 

talked separately with Furnas, possibly with Newbury. 
At Icast one of the three has been out of town nearly 
every day since the original memorandum was issued. 


Security Snafu 


Latest security snafu occurred at recent meeting of 
American Rocket Society when a paper on structural 
research on high heating rates with free-flight rockets 
was cancelled. Author obtained the usual clearance from 
Wright Air Development Center and Air Research and 
Development Command, but paper was ordered with- 
drawn bv the Pentagon. Reason given was not that the 
paper contained classified information, but that it did 
contain some items that were not wanted in the press 
right now. Among the items not wanted in the press 
were pictures of the rocket vehicles used in the experi- 
ments. The pictures appeared in Life with that maga- 
zine’s spread on the ICBM a few weeks back. 


No Cartel 


Sir William Hildred, Director General of International 
Air Transport Assn., bitterly protested the designation 
of IATA as “a cartel” by Irving Roth, Chief of Civil 


Acronautics Board’s rates divisions in testimony before 
the House Judiciary Subcommittee headed by Rep. 
Emanucl Celler (D.-N. Y.). 

Sir William declared that IATA has none of these 


characteristics of the cartel: limited membership, no com- 
petition, a divided market, limited production, climina- 
tion of competitors, fixed prices. He conceded that in 
price-setting IATA might be considered as approaching 
the nature of a cartel, but emphasized these two points: 
all rates agreed to by IATA members are subject to 
governmental approval—which is not the case with the 
private cartel; and the trend of IATA is toward lower 
rates, while the cartel cuts out competition to maintain 


Washington Roundup 


He reported that it is now possible to cross 
the Atlantic for $380, compared with $1,080 in 1945 








high rates 
The only alternative to rate agreements IATA 
members, he said, is rate warfare. 

If U. S. carriers undercut on international rates, Su 
William replied to skeptical questioning by Celler, “they 
would find that they would not have any place to land, 
and would soon run out of petrol.” 


Bilateral Talks 


The bilateral negotiations between the United States 
ind the United Kingdom in London ended this month 
with major questions left unanswered. The U. S. delega 
tion secured operating rights for Seaboard and Western 
Airlines, but the talks ended without agreement on 
I'rans World Airlines’ Frankfurt-Zurich route or North 
west Airlines’ route to Hong Kong. The meeting was 
a continuation of talks started last May, and discus 
sions probably will be resumed in Washington in June 

Some Caribbean routes were modified in the negotia 
tions. Ft. Lauderdale and Tampa were added to the 
British route from the Bahamas and these two points 
and Havana were added to the American route. The 
routes were modified to allow the carriers to flv to any 
point in the Bahamas, rather than naming specific termi 


among 


nals. The negotiators also agreed that Pan American 
World Airways should be allowed to stop at Kano, 


Nigeria, on its South African route 


AMC Confusion 


Facilities furnished contracting personnel at Air Mate 
riel Command headquarters “are far from the best,” but 
the conditions under which thev work “are even worse,” 
according to an investigation by House Appropriations 
Committee’s staff, which said: “It is no wonder there 
are paperwork delays, negotiation problems, and a general 
bogging down of work at AMC.” 

his is the picture reported 


“There was inadequate space in offices. Conference 


tables were often located in the same room where th« 
desks of the buying personnel were located. This lack 


of privacy was not good, especially when representatives 
of contractors were in the Company representa 
tives were often in the room while Air Force business 
was being transacted, so Air Force personnel had to 
guard their conversations carefully <2 

The procurement people “were always making reports 
to generals and other officers at staff level. Supervisory 
personnel were often preparing for briefings and presen- 
tations of various problems 

The procurement offices 
confusing as a newspaper office, just before the edition 


room 


“were almost as noisy and 


goes to press.” 


Postage Increase 


Prospects now look the brightest ever in the Post 
Office Department's three-vear fight to gain Congressional 
approval of postage increases, which includes upping 
the air mail rate from 6 cents to 7 cents. Welcome sup 
port has come from the airline industry. The airlines’ 
endorsement is indicative of the changing attitude of 
various effected interests to the need for reducing the 
department's annual deficit and providing for improved 
mail handling and mail service.—Washington staft 
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engines and propellers, 


La Guardia Airport, Flushing, N. Y. Tel. Defender 5-3371 
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USAF, Navy Procurement Policies Hit 


Congressional group protests ‘misuse’ of production 
funds for R&D, charges firms get unequal treatment. 


By Katherine Johnsen 


Washington—T wo Congressional com- 
mittees are pressuring the Air Force 
and the Navy to move fast in improving 
their aircraft procurement programs. : 

Che lack of policy guidelines on cost 
and profit allowances—with the result 
that different manufacturers receive dif- 
ferent treatment—is the basic target of 
criticism of both the House Armed 
Services Investigating Subcommittee 
and the Military Appropriations Sub- 
committee. 

Highlights in developments last week 
were: 
e¢ The “misuse” of procurement funds 
for research and development projects, 
cutting back funds for aircraft produc- 
tion, was protested in a sommethenaiee 
staff report of the Appropriations Sub- 
committee. The diversion of funds, it 
said, possibly means that Air Materiel 
Command will not be able to procure 
the 2,333 airplanes in its Fiscal 1956 
program. The early shifting of develop- 
mental projects to AMC has been sup- 
ported by Lt. Gen. Thomas S. Power, 
chief of the Air Research and Develop- 
ment Command, the report said, but 
opposed by Lt. Gen. Donald Putt, 
Deputy Chief of Staff for Development. 
e USAF and Navy will insist that air- 
craft manufacturers plough back more 
of their carnings into facilities, accord- 
ing to witnesses before the Army Serv- 
ices Subcommittee. Rep. Edward He- 
bert (D.-La.), chairman, proposed that 
companies be required “by compul- 
sion” to invest a percentage of their 
earnings from government business in 
facilities 

He suggested that higher profits on 
contracts might be allowed, if this were 
necessary for private financing of the 
new facilities. Navv declined to com- 
ment on the suggestion for higher 
profits, but Assistant Secretary of the 
Air Force for Procurement Dudley 
Sharp said that under present profit 
policv the industry has achieved stabil- 
itv and “can now achieve the financial 
growth it needs if it continues its am- 
bitious re-investment of earnings and 
supplements its net worth by seeking 
new risk capital.” 

e Both services endorsed renegotiation 
as a means of reviewing the overall 
financial position of aircraft companies 
and pointed out that with the services 
there is onlv a contract-by-contract re- 
view. 

eA reduction in the amount of prog- 
ress payments to finance work on aircraft 
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contracts—now 75% of cost—was antici 
pated by Raymond Folger, Assistant 
Secretarv of the Navv for Materiel. He 
thought, though, that a reduction to 
35%, suggested by Rep. Leon Gavin 
(R.-Pa.), was too low. 
e Consideration will be given to making 
overhead allowance on military aircraft 
contracts uniform by setting them at a 
percentage of sales or net worth, Folger 
disclosed. Hebert emphasized the wide 
discrepancies in the management sala- 
ries of different aircraft companies. It 
was developed that USAF disallows 
bonuses, for example, while the Navy 
allows them as costs on contracts. 
Declaring that the airframe industry 
is “a government subsidiary” and that 
without military contracts it has “falt- 
ered and failed,” Hebert questioned 
whether “the government bureaus are 
ineffective because they do not have big 
salaries commensurate with those of air- 
frame companies? For all practicable 
purposes their officers are government 
officers.” 


R&D Fund Hassle 

Two results of the “misuse” of pro- 
duction money to finance R&D proj- 
ects objected to by the staff of the 
Appropriations Subcommittee, headed 
by Rep. George Mahon (D.-Tex.), 
were 
e The premature ordering of items in 
quantity, causing waste of funds. 

e Contractors diverting funds to re- 
search gain a preferred position for new 
business. 

“Under the present system, one con- 
tractor can gain considerable advantage 
over another by using more funds in 
the general research area, thus develop- 
ing new types of equipment with 
production funds at government ex- 
pense, and then obtain control of 
this newly developed equipment from 
the government,” the report declared 

“The amount of general research ex- 
penditures allowed to a_ contractor 
should not be based purely on a per 
centage of the contracts in force. ‘This 
permits the contractor with the greatest 
amount of contracts to obtain still 
further advantage over his associate and 
eventually become even larger with 
more production contracts. 

The practice of proportioning general 
research expenses to production con 
tracts results in production items be- 
coming more costly and prevents the 
government from making a fair compari- 


son of its production costs from the 


various airframe and engine manufac- 


turcrs.”” In one instance, it was stated, 
30% of production funds were being 
diverted to R & D work because the 
manufacturer couldn’t obtain R & D 
money. 


‘Snark’ Case Cited 


Gen. Power has taken the position 
that at the point that a “developmental 
plan” has been accepted or a contractual 
source selected, projects should be 
financed by AMC. Putt has taken the 
position that, instead, ““The additional 
funds that we need should be obtained 
in a straightforward request for an in- 
crease in the research and development 
appropriation”. 

Although Northrop Aircraft Co.’s 
“Snark” guided missile has been a 
research and development program for 
years, it was pointed out, 68% ($141 
million) has been financed by produc- 
tion contracts and only 32% by the 
R & D command. 

Northrop sought to have the “Snark” 
put under a single R & D contract, since 
this would eliminate “the productions 
philosophy and requirements of the 
production contract.” The Air Force 
refused. 

At subcommittee session’s on the 
staff report, Mahon told Defense Sec- 
retary Charles Wilson and other De- 
fense Department and service officials 


that the “Snark” has “been just a 
twinkle in somebody's eve for a long 


period. It is a little confusing to call 
it production. . . . It seems to me that 
the Department needs more research 
and development moncy . so much 
of ‘production’ now is really research 
and development.” 


Wilson's Hindsight 

Wilson assured the subcommittee 
that there would be a clarification of 
the development area between research 
and development and _ production. 
“With the benefit of hindsight,” Wil- 
son conceded that “‘we should not have 
ordered as many Snarks as we did. We 
should have had a greater concentra- 
tion of improvements on a_ reduced 
number of missiles.” 


Report Hits Delays 


Findings of the Appropriation Sub- 
committee’s staff report were: 
e “Frequent delays in establishing firm 
target prices on incentive and price re- 
determinable type contracts have seri- 
ously impaired the government’s nego- 
tiating position and have, in effect, 
defeated the purpose for which these 
tvpes of contracts were designed. The 
labeling of incentive type contracts as 
fixed price contracts, whereas in fact 
they provide for reimbursement of cost 
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Airf Industry Fi ial Dat 
Compiled by the House Armed Services Investigation Subcommittee from Material Furnished by Industry. 
CALENDAR YEAR 1955 
Govern- Profit No. of Total Paid 

Company Total ment (Before Company to Company Earned Surplus Net Worth 

Sales Sales Taxes) Officers Officers 1952 1955 1952 1955 
Boeing 853,827,722 99.7 7.34 12 580,643 53,998,612 104,644,856 67,552,946 119,167,922 
North American 816,676,329 99.6 8.3 10 993,250 50,895,779 88,141,513 57,440,750 94,686,284 
Douglas 772,818,969 88.9 5.231 16 793,019 51,407,521 102,787,332 81,407,521 134,347,267 
McDonnell 719,367,939 100. 7.40 7 271,625 6,810,497 18,166,920 12,198,738 24,055,999 
Lockheed 673,589,000 80.9 6.2 14 898,222 41,971,762 68,902,391 55,397,997 97,777,627 
Republic 533,441,000 99.9 5.7 13 561,624 15,975,800 27,518,118 19,047,784 42,806,152 
Convair 482,923,000 96.7 6.1 11 570,905 (Became Division of General Dynamics, April, 1954) 
Glenn L. Martin 271,862,342 99.7 7.34 9 494,416 —6,482,992 23,659,251 11,051,264 52,144,710 
Northrop 256,541,000 99.98 9.07 13 653,746 6,943,151 20,927,374 9,469,948 25,297,099 
Grumman 213,353,647 98.99 9.96 11 520,437 22,834,889 27,147,626 32,834,889 44,747,626 
Fairchild 154,412,491 99.4 5.87 10 616,572 14,558,167 21,200,000 21,150,189 35,640,477 
Chance Vought 146,000,000 99.9 7.0 7 319,040 8,800,000 17,362,303 26,161,303 








incurred plus a profit (with an overall 
ceiling), is admittedly poor practice. 
These contracts are flexible contracts 
and should be called such. 
¢“Unconscionable delays have taken 
place in formalizing letter contracts into 
definitive contracts, diluting the gov- 
crnment’s opportunity to obtain fair 
and reasonable prices because the con- 
tractor realizes the government can 
little afford to cancel work in process 
with the attendant production delays 
and added costs. The great abuses in 
this area concern the so-called calcu- 
lated risks taken by the , government 
starting into production on untried and 
unproven equipment, and the position 
of the military services that the ‘state 
of the art’ does not lend itself to defini- 
tive specifications at the beginning of 
certain secret and complex production 
contracts.” 

© “Weaknesses in the requirement com- 
putations, imaccurate inventories, in- 
idequate stock records, excessive paper 
work and lack of price control have 
hindered efficient and economical pro- 
curement of spare parts.” 

The major weakness in the procure- 
ment of aircraft and engines, the report 
stated, is the inability of negotiators to 
cvaluate the “target” estimates of con- 
tractors. 

“If the negotiator had access to the 
contractor's working papers of esti- 
mates,” it was suggested, “‘some realistic 
evaluation could be made of the con- 
tractor’s figures.” 

As an example of the inaccuracy of 
the target prices and _ redetermined 
prices agreed to by government negotia- 
tors it was reported that even after 
re-determination, Ford Motor Co. made 
voluntary refunds of over $7.8 million 
on the R-4360 engine. 

“Treating incentive fixed price con- 
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tracts as firm fixed price contracts elimi- 
nates the audit controls which the gov- 
ernment provides in cost-plus-fixed-fec 
contracts,” the report said. ““Thus, the 
government becomes a party to what 
amounts to a cost reimbursible contract 
while losing some of the safeguards 
which it has found wise to maintain 
and establish in administration of the 
cost-plus-fixed-fee contracts.” 


Penalties Suggested 


The report also criticized the long 
delavs in setting firm targets due to in- 
sufficient cost background or the re- 
luctance of contractor or government 
negotiator to make commitments in- 
volving uncertainties. 

“Delavs in fixing firm targets,” it was 
pointed out, “decrease the incentive 
to save money and give the incentive 
contract a cost-plus-a-percentage-of-cost 
complexion during the period preceding 
the fixing of the firm target.” As of 
June 30, 1955, it was reported, Bureau 
of Aeronautics had incentive type con- 
tracts on which firm target prices had 
not been set valued at $1.4 billion and 
dating back to February, 1951. 

The report suggested that penalty 
clauses be included in production con 
tracts to assure that schedules are met 
“Many contract files show one delivery 
date extension after another and the 
impression is gained that delivery is a 
rclatively tmimportant detail, in spite 
of the fact that many contracts have 
been awarded on the basis of a particu 
lar contractor's ability to meet a re 
quired delivery schedule,” the report 
stated. 

On contract reviews in all three serv- 
ices, the report maintained that “these 
for the most part are examinations as to 
form and often amount to mere accept- 
ance of the negotiator’s recommenda- 


tion with no critical analvsis of the 
underlying data. 

Such reviews build a paper record 
tending to show careful consideration 
but serve only to delay final action. 

The “independence” of contract re 
views at Air Materiel] Command head- 
quarters by the “Air Force Procurement 
Committee,” the report declared, is 
“more theoretical than factual.” The 
consensus of negotiators, according to 
the report, is that the Review Commit- 
tee increases their workload, slows down 
buving and dilutes their authority. “A 
common complaint of the negotiators 
was that the committce would raise 
questions on relatively insignificant de- 
tails and that it was only on rare occa- 
sions that the committee would give 
policy guidance or firm answers.” 


Rushed Production 


The report detailed numerous ex 
amples in which R & D projects had 
been prematurely rushed into produc- 
tion status 

They also illustrate “the fact that 
production funds are being used fairly 
indiscriminately to support development 
activities under the guise of production 
contracts.” 

Ihe examples included: the F10F-1 
program of Grumman Aircraft Engineer- 
ing Corp.; the R3Y seaplane project of 
Convair; the A2D-1 attack aircraft pro- 
gram of Douglas Aircraft Co.; the T-40- 
A-6 and the ‘T-40-A-10 engine program 
of the Allison Division of General Mo- 
tors Corp.; the F3H-1] program of Mc- 
Donnell Aircraft Corp.; the J40 jet en 
gine program of Westinghouse Electric 
Corp.; the F7U-3 Cutlass fighter pro- 
gram of Chance Vought Aircraft 
(SEE NEXT PAGE for a detailed re- 
port on salaries and bonuses by three 
large airframe companies.) 
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Industry Report on Salaries, Bonuses 


Tables of salaries and bonuses totaling more than $25,000 annually as reported by three aircraft companies to House Armed Services 
Investigating Subcommittee are shown below: 


Chance Vought Aircraft, Inc. 


Selary Bonus H us Salary Bonus 
195 1955 


8 $8883 8 


_ 
>» SY DO BOGSS~i 


:@. Detweiler, General Manager, President $35,874 $12,500 
J. McCarthy, Chairman of Board ‘ 

.B. Salleda, " noshiant General Manager, Vies President 

| V. Turney, Vice President and C 19,024 2,700 

< Blaylock, Vice President, Engineering eae 

_ E. Burt, Vice President, Production 

. P. Thayer, Vice Presiden Sales and Service 

. Gattney, Admin. A 

. Wickerman (Resioned 5 31-55), Dir. of Eagincesing 

. Baker (Resigned 6 30-53), Engineering Manager 

Johnson, Dir. Opr. Plans and ‘ols 

. Clark, Assistant Chemical Engineer, Aircraft Projects 

. Gibbons, Asst. Ch. Eng., Tech 


raaligtene (Resigned 4 30-53), Factory Manager... 22,000 2,500 
TOTA $144,731 $24,900 $184,997 $29,500 


Northrop Aircraft, Inc. 


Salery Bonus Salary Bonus 
(Year Ended Dec. 31) 195 1953 
John K. Northrop, President and Director 
Oliver P. Echols, Chairman of Board and General Manager 60,000 $60,000 
Roland J. Pagen, Vice President, Treasurer and Director 33,250 
John W. Myers, Vice President and Director (Resigned 6 55) 33,250 
Kenneth P. Bowen, Vice President, Manufacturing 33,250 
Edgar S d, Vice President, Engineering 26 666 
ay: Gore, Secretary, Corporation Counsel 
J. Cerny, Assistant to President 21,000 
Mi 'R. Nolan, Manager, Anaheim Division 23,099 
C. B. Spencer, Factory Manager, Hawthorne 
W. F. Balihaus, Chief Engineer 
Whitley C. Collins, President and Director 
William C. McDuffie, Chairman of Board 
John R. Alison, Vice President, Administration 
Robert R. Miller, Vice President, Assistant to President 
A. C. Morgan, Assistant tary 
S. W. Towle, Jr., Assistant Secretary (Washington) 
Charles Cilley, Assistant Treasurer 
Assistant Secretary (Dayton) 
T. V. Jones, Deputy Chief Engineer 
W. E. Gasich, Chief, Prelim. & Conf. Design 
R. P. Jackson, Chief Analytical Engineer 
. Douglas, Assistant Chief Engineer 
. Wierk, Chief Adm. Engineer 
. Woolwine, Chief Design Engineer 
~ Quayle, Assistant Manager, Anaheim Division 
. Breneman, Assistant Factory Manager 
. Hall, Chief, Missile Mfg. 
‘ Lloyd, General Superintendent 
. Kraybill, General Sup t Tool Op 
. Hinchliffe, Dir. of Materiel 
. Bonnett Mgr. Ind. & Plant Eng. 
- Catlin, Director Quality Control 
Stanley, Chief of Flight 
. Christofferson, Assistant Chief of Flight 
Nelson, Flight Supervisor 
Clark, Dir, Ind. Relations 
. Buchner, Dir. Contract Adm. 
. Smith, Manager Customer Service 
. Mahan, Chief Tax Accountant 
. Nettleton, Jr., Assistant to the President 
. Miller, Assistant to President 
 Gayner, Assistant to V. P. Mfg. ‘ 
. Holter, Assistant to V. P. Admin. 18,332 
OTAL $328,725 $993,351 
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$205,541 $230,516 


Grumman Aircraft Engineering Corp. 


Salary Bonus Salary Bonus Salary one Bonus Salary Bonus 
1 


1953 1 
(Year Ended Dec. 31) (Year Ended Dec. 31) 
L. R. Grumman, Chairman of Board. $51,250 $55,000 $74,375 
L. A. Swirbul, President 61,500 66,000 625 
W. T. Schwendler, Executi i J 55,000 
E. Clinton Towl, Administrati i i , 35,200 
R. L. Hall. - ; 31,263 
George F. Titterton 29,294 31,263 
Charles Kingsley t 4,544 23,409 
David Rittenhouse , i 28,263 
; Y 24,409 








v 
T. Schiebel, Jr. 
Richard Hutton 
Oscar Erlandson 
: eyer 





$529,492 $83,952 $554,609 $75,808 ; $97,822 : $37,286 


























Tupoley 


London—Russian 


Airport. 





104 jet 
made its first western appearance last week bring- 
ing Soviet Security Chief Ivan Serov into London 


Sweptwing, twin-jet aircraft, based on the mili- 
tary Badger bomber, made the 1,500 mile flight 
from Moscow with one stop at Berlin. Silver jet 
bears blue Aeroflot markings and Red flag. 
appears to be fairly conventional jet aircraft. 

Short wings are swept approximately 30 degrees 


New Russian Jet Airliner Visits London 


with large jet engines set close inboard. Separate 
nacelles accommodate double-truck main landing 
gear. Controls appear conventional with servotabs 


airliner 


on ailerons and nonflying tail. 

Fifteen round windows are placed on each side 
of fuselage. Thick wing and blunt military green- 
house nose make it seem unlikely that cruising 
It speed can be much over 450 to 500 mph. 

Fuselage length is estimated at 
weight approximately 100,000 Ib. 


and 


100 ft., 








Piasecki Offers Stock, 
Reveals Work Plans 


Piasecki Aircraft Corp., Philadelphia, 

offering 75,000 shares of common 
stock for public sale at $8 a share. Par 
value is $1. 

The company is headed by Frank N. 
Piasecki, former president and board 
chairman of Piasecki Helicopter Corp., 
vhich has changed its name to Vertol 
\ircraft Corp. There is an effort under- 
wav now to unseat Piasecki, Donald N 
Mevers and James J. Davis as directors 
of Vertol 

The prospectus for the new stock 

ic savs Piasecki Aircraft has no or 

ir assurances of orders but has sub 
tted three irmed 
These include a large jet-driven 
copter, a VTOL aircraft and a heli 
pier drone 

In an earlier preliminary registration 
statement filed with the Securities and 
Exchange Commission, Piasecki Air 
raft proposed offering 200,000 shares 


f stock at $10 to $11 a share. (AW 


proposals to the 


1 


( 

( 

Feb. 13, p. 35) 
The 


owns 


prospectus says the company 
105,797 shares of Piasecki Heli- 





New Post for Gen. Wood 


Baltimore—Change in command of the 
USAF Flight Test Center at Edwards 
AFB Calif. will take place June 11 with 
Maj. Gen. Floyd B. Wood relieving 
Brig. Gen. Stanley Holtoner. General 
Wood is now deputy commander in 
charge of research and development for 
the Air Research and Development Com- 
mand. General Holtoner will be re- 
assigned to the Far East Air Force in 
Japan. 

Upon General Wood's departure from 
ARDC headquarters his post there will 
be filled by his current assistant Brig. 
Gen. Marvin C. Demler. Col. Homer 
Boushey, now chief of staff at Wright 
Air Development Center will move to 
Baltimore to become General Demler’s 
assistant. 
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copter (Vertol) stock and declares “there 
is no conflict of interest or direct com- 
petition between the company and 
Piasecki Helicopter Corp. (Vertol).” 

Sharp disagreement with this view- 
point has been expressed by Don R. 
Berlin, president and board chairman 
of Vertol 

Piasecki Aircraft says it now emplovs 
23 persons, including 11 engineers. It 
savs its engineers, while associated with 
Vertol, were basically responsible for 
that company’s designs. It adds that 
patents held bv Vertol will be available 
for the new Piasecki firm under the 
pooling arrangements of the Aircraft In- 
dustries Assn 


. r 
Senators’ Want Tests 
. Te ry” 

Of Rival Nike. Talos 

Washington—Army and Air Force 
officials will be called to Capitol Hill 
this weck to defend the Nike and Talos 
defensive missiles 

Sen. Henry M. Jackson (D.-Wash.) 
also has called for “realistic tests”’ of the 
two missiles before the Senate Armed 
Services Real Estate and Military Con- 
struction Subcommittee approves funds 
for more Army Nike bases here and 
abroad and USAF facilities for the 
Navy-developed Talos near Strategic Air 
Command bases in this country (AW 
Mar. 12, p. 341). 

Sen. Jackson’s call was quickly backed 
by the subcommittce’s chairman, Sen 
John Stennis (D.-Miss.), and Sen. 
Francis Case (R.-S. D.). 

Air Force Undersecretary James H. 
Douglas also supported the idea, and 
Army Secretary Wilber M. Brucker re 
portedly told Defense Secretary Charles 
FE. Wilson that the Army had no objec- 
tion. 


Air Force Makes 10% Cut 
In Republic F-84F Order 


Washington—U.S. Air Force has cut 
orders for Republic Aviation Corp.'s 
F-84F Thunderstreak jet fighters and 
RF-84F Thunderflash jet reconnais- 
sance planes by approximately 10%, 
or about 250 planes. 


USAF said the reduction affects 
planes which would have been pro 
duced after March, 1957, and is the 
result of a reappraisal of USAF and 
NATO needs “in the light of the 
availability of more advanced aircraft 
of the Century The F-84F is 
in the 650-mile-an-hour class 


SCTICS - 


Westinghouse Strike 
Ends After 156 Days 


Pittsburgh—Agrecment on a new five- 
vear contract brought final end last week 
to the 156-dav-old strike of Westing 
house Electric Corp. plants by 44,000 
members of the International Union of 
Electrical Workers—AFL-CIO. The new 
contract is retroactive to the time the 
strike began 

I'he agreement provides for 
wage increases of about 3% now with a 
minimum of five cents an hour again on 
Oct. 15, 1956 and again on Oct. 14, 
1957. In the final two vears, an increas« 
of about 3.5 over the present rates 
will be effected on Oct. 13, 1958 and 
Oct. 12, 1959. Also included are a 
cost-of-living provision, and increases in 
fringe benefits 

The firm mav conduct time studies 
on dav-work production operations, the 
company reports; a major stumbling 
block during negotiations 


mn i] 





Germans Renew 
Rocketry 


Bonn—The German association of 
Rocket Engineers (AFRA) plans to fire 
a three-step rocket that will reach a 
height of at least 60,000 feet as its con- 
tribution to the “Geophysical Year 
1957.” The rocket will be fired near the 
North Sea port of Cuxhaven. 

The association, which numbers about 
200 members, has fired about 20 rockets 
since the spring of 1954. Its members 
are trying to develop a novel rocket pro- 
pellant and a rocket directed by a pilot 
beam that can be returned to its launch- 
ing site. 














At ASME Meeting: 





Furnas Warns Against ‘Earthbound’ Design 


Los Angeles—Assistant Secretary of 
Defense for Research and Development 
Clifford C. Furnas warned industry 
leaders here in a plea for less “earth 
bound” thinking that today’s military 
aircraft is designed under such a welter 
of compromises it “tends to become a 
tank car with a saddle on with 
streak of hot gas streaming out of the 
rear.” 

Speaking before a meeting of the 
Aviation Division Conference of the 
American Society of Mechanical Engi 
neers, Dr. Furnas said military pres 
sures for more speed and altitude with 
available powerplants have forced a 
large segment of industry to lose its 
objectivity in aircraft design. As it 1s 
iow, he said: 

“Since we must go fast, we then 
must have very small wings with very 
heavy wing loadings. This means we 
have very high landing and _ takeoff 
speeds and hence must have very long 
runways. 

“The Air Force has had difficult 
time keeping its runway lengths ahead 
of the needs. 


Civilian Problem As Well 


“This isn’t just a military problem— 
it’s a civilian one as well Pan 
\merican . Stated that perhaps 18 
of the 233 airports it uses around the 
world might accommodate their forth- 
coming jet transports. 

“I think these things lead to an in- 
evitable conclusion, namely that we 
must re-examine the compromises we 
have made and the factors which forced 
us to these compromises.” 

. Can we not swap some altitude 
(and speed) for (less) concrete. 


Optimum Powerplant 


“What would an airplane look like if 
it were designed to have a normal cruise 
speed of Mach 0.2 at sea level and onc 
of Mach 2.0 at 80,000 ft? 

“Would the optimum powerplant be 
the now-lowly turboprop, a ducted fan, 
a shrouded propeller, a ramjet or some 
thing else? Or would it be a unique 
combination of some of these? 

“My whole point is that our thinking 
on the airplane—powerplant combina- 
tion has been‘ bit too earthbound. 
We've tended ‘to look on speed and 
iltitude as barriers to be overcome, 
whereas actually they may be a most 
helpful variable in our matrix of com 
promises.” 

As a case in point, Dr. Furnas pointed 
to the development of vertical-takeoff 
and-landing aircraft where, he said, “‘past 


30 


compromises have driven us into a 


corner, a powerplant corner.” 


VTOL Future 


“Most of the advantages of VITOL 
and STOL,” he told the meeting, ‘‘are 
obvious and quite well known. : 
However, all the approaches at this time 
ire more or less improvised for the sim- 
ple reason that no powerplant has been 
designed or scriously worked on to 
optimize the variables involved in the 


VTOL problem.” 


Furnas and Wilson 


But despite this, he said, and despite 
the fact that progress toward “‘satisfac- 
vertical takeoff fixed-wing aircraft 
delaved,” the urge for 
conventional typ 


tory” 
“will be 
ever-higher speeds in 
aircraft “has resulted in powerplants 


that VIO! 


feasible.” 


ASME 


With 
kevnote, 
rostrum 
meeting to describe 
developments, 
of the future 

Thev included 
e Problems of high-speed aircraft design 
and promising lines of solution: George 
S. Schairer, assistant chief engineer, 
Boeing Airplane Co. 
e“The Challenge of Progress,” 
lining basic knowledge that may 
the capability of current fighters and 
interceptors still in the developmental 
stage: R. C. Sebold, vice president-engi- 
neering, Convair. 

e Needed engine thrusts for Mach 2.5 
aircraft: Welko Gasich, chief of pre- 
liminary design, Northrop Aircraft. 

¢ Ventilated clothing to protect crew 
men of aircraft entering the “thermal 
thicket:” Paul Webb, Aero Medical 
Laboratory, Wright Air Development 
Center. 


seriously 


have made the ilmost 


sctting the 
peakers took to the 
3-dav-long ASMI 
a variety of recent 


Promusc Ss 


Secretary Furnas 
other 


during the 


problems ind 


out- 
boost 





ASME Report 


The report on the 3-day-long mecting 
of the Aviation Division Conference of 
the American Society of Mechanical En- 
gineers, which begins on this page, was 
prepared by the staff of Aviation Week's 
West Coast Bureau: Irving Stone, Rich- 
ard Sweeney and Bernie Lang. For their 
report on ASME. discussions regarding 
the transport industry, see page 95. 











After his talk, Dr. Furnas lent weight 
to earlier reports by his supports that he 
has won a “clean victory” in the battle 
over control of weapons development 
(AW Mar. 19, p. 34). 

Che Assistant Secretary said he 
Defense Secretary Charles E. 
were in “basic agreement” over the fact 
that research and development belonged 
together (in Furnas’ office), although 
some details still have to be worked out 
is to when an item ceases to be devel- 
opmental and becomes production hard 


and 
ilson 


ware 

These, he added, should be 
within the next few weeks 

Secretary Wilson already has ad 
mitted he acted too hastily in issuing a 
Keb. 21 memorandum which appeared 
to shift responsibility for development 
from Dr. Furnas to Frank D. Newbury 
Assistant Secretary for eo itions En 
ginecring (AW Mar. 5, p 


resolved 


Told of Industry en 


a. 
missiles arc possible now 
Dodson, chief engineer, Re- 
I. Thomp- 


e Plastic 
Gerald E. 
inforced Plastics Division, H. 
son Fiberglass Co. 


Schairer on High-Speed 
S. Schairer, 


issistant chief 
Airplane Co., dc 


conference 


George 
engineer, 
livered a paper before the 
issembling, correlating and analyzing 
problems of large high-speed aircraft 
and indicated promising lines of solu 
tion. 

In dealing with structures of large 
aircraft encountering aerodynamic heat 
ing from high speeds, Schairer pointed 
out: 

e Some structures (like flaps) encounter 
loads only at low speeds and tempera 
tures but still must be designed to 
suffer aerodynamic heating for certain 
periods of flight time, during which 
they must not lose their low tem- 
perature properties. 

e In certain load bearing structures en- 
countering acrodynamic heating and 
loads simultaneously, the loads are 
lower than maximum due to the aero 
dynamics of high-speed flight. ‘There- 
fore, the material may be losing strength 
it the same time it is carrying lower 
loads. 

e Titanium sandwich structures show 
excellent promise in the area where 
compressive loads are the design critena 
at high temperature. 

e Certain materials (like man), cannot 
be replaced by high temperature mate- 


Boeing 
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High-Speed Aerodynamics 
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ge high-speed 
concluded 
speeds 
ispect ratios and very 
thickness ratios. Because of lift-drag 
icquiring extended ranges from 
iis tvpe high-Mach-number plane will 
present a serious problem. 
¢ The low aspect ratios of supersonic 
peed will change downwash angle and 
) radical change in the stability 
effects of the horizontal tail 
causing cither unusual surface location 
or, in its elimination 
® A given control surface will produce 
h less control in flight 
1an in subsonic. Hinge moments will 
ind loading fur 
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the aerodynamic tab as an 
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the factors that give flutter 
nightmares. Flexibility is increas 
natural fre 


vn, distributed air 
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Sebold: ‘Progress’ 


\ paper b R. C. Sebold, vice 
Convair, on 
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ments committee chairman; Dr. C. 


missile 
however, are onlv now entering the areas 
of Mach number and altitude where this 
becomes feasible 


Gasich: Engine Needs in 


Mach 
tudes, 
ind 100.000 Ibs 


cngine 
tatic sea level thrust 
50.000 Ti 


Aircraft Gasich, chief of preliminar' 
Northrop Aircraft Inc., told 
sion section mecting at the ASMI 


flight for some time 


ference 

In a paper entitled, “W hat We Nex 
Engines Gasich said the 
plants most ifterburn¢ 
future interceptor, capable of types since on-al 
2.5 speeds, and 75,000 ft. alti- 
will between $0,000 
. have from 300-to-500 for 


built 


Che 

cquin ilent thrust we 
high a penalty to pav at high a 
the 25 specin 


titanium ving. These engin 


7 
weigh titud 
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range and be from lw 
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LEADERS OF ASME AVIATION DIVISION conference included (1. to r.): R. M. Hatfield, 
chairman of Aviation Division’s Southern California Section; John K. Northrop, arrange 
C. Furnas, and Dr. Joseph Barker, ASME president. 
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Test Pilots on Engineers 


Los Angeles—Industry test pilots took advantage of an opportunity to air their 
disagreements with, and/or suggestions to, aircraft design engineers during a panel 
the American Society of Aviation 
Conference here. The pilots and their thoughts included: 

e A. M. (Tex) Johnston, Boeing chief test pilot: Human factors have failed to receive 
proper consideration; there is a need for better communication between the various 
engineering that 
assembled in the aircraft. 

@ Joseph Walker, National Advisory Committee for Aeronautics: Engineering theory 
and practice are not sufficiently correlated—*We have a tough time trying to explain 
to the engineer what the plane did if it didn’t perform in the desired direction 
@ Lewis Nelson, Northrop chief test pilot that the 


human being is not progressing at the same rate as that of aircraft design. Nelson 


I heard an 


discussion at Mechanical Engineers’ Division 


groups so systems and components will be compatible when 


Engineers sometimes forget 


also called for more foresight, less hindsight—‘“Too many times have 
engineer say, after something came apart, ‘I thought that might happen 
@ Richard Johnson, Convair chief experimental test pilot: Engineers have a “pride 


of authorship” which makes it dificult to explain to them that their product is 
no good. 

© Bert Foulds, Douglas chief pilot: If engineers could guarantee a 
for test pilots, test programs would accelerate rapidly 

@ Herman (Fish) Salmon, Lockheed chiet engineering test pilot: Closer cooperation 
should exist between engineers, scientists and aero-medical groups to help the test 


sate evacuation 


pilot solve some of the problems confronting him. 
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MA-2 VENTILATED SUIT for flight into 
‘thermal thicket” was described at ASME 
conference. Hose supplies all power needs. 


which could reach 70,000 ft., cruise at 
Mach. 2.5 outbound 500 mi. to its 


point of attack, make its attack and 
cruise home subsonically. 


For this interceptor, he said, five 
points would prevail: 

e Afterburner engine would be more 
efficient than the non-afterburner en- 
gine 

¢ Compressor ratio would be 6-1 or 8-1. 
e Total thrust would be 40,000 to 50,- 
000 Ib 

e Lower 
needed 

e More thrust per unit of frontal area 
would be needed. 


Webb: Thermal Suits 


Che Air Force, faced with the prob- 
lem of man as the weakest link in any 
weapons system which enters the “ther 
mal thicket,”” has found that ventilated 
clothing can boost tolerance to heat 
ippreciably. 

The Aero Medical Laboratory, 
Wright Air Development Center, has 
developed a ventilating suit to protect 
crewmen of high performance aircraft 
against excessive heat exposure. Details 
of the garment, known as the MA-2 and 
being standardized by the Ai 
l’orce, were outlined by Paul Webb, 
Aero Medical Laboratory medical officet 

[he theory behind the development 
of the ventilating suit is that amounts 
of cooled air protect the 
crewman are much less than would be 
required to cool the entire cockpit. And 


specific weight would be 


now 


needed _ to 


32 


Webb feels that aircraft designers will 
find it difficult to provide an even, com- 
fortable temperature in the crew com 
partment, since the power needed for 
refrigeration would limit the aircraft's 
high performanc« 

The MA-2 ventilating garment con 
double laver of vinyl film, 
which is some loose spacet 
Air is delivered through a 

to the space between the 
Resistance across this space 


sists of a 
between 
material 
central hose 
two lavers 
is extremely low so that equal distribu 
tion of the air to all parts of the suit 
is assured. 

Air can only escape from between the 
double laver through very fine holes 
in the inner layer. ‘This allows the ven 
tilating air to be delivered against the 
wearer's skin in a number of fine, high- 
velocity jets. 

The air finally coming 
back through holes which pass through 
both lavers of the garment. (When the 
ventilating garment is worm with an 
antiexposure suit, the final air exit is 
through one-way dump valves located at 
the ends of the arms and legs. 


escapes by 


Dodson: Plastic Missile 


“The state of the manufacturing art 
is now at a point where complete mus 
sile of laminated (plastic) materials is 
possible,”” Gerald E. Dodson, chief ¢ngi- 
neer, Reinforced Plastic Division, H. I. 
'hompson Fiberglass Co., Los Angeles, 
told an American Rocket Society ses- 
sion at the ASME meeting. 

Dodson said, however, that “in order 
to have satisfactory results it will be up 
to our designers to become well enough 
acquainted with processing and manu 
facturing techniques prior to actually 
attempting design of a completely lami- 
nated missile .. .” 

The design techniques used in creat- 
ing this laminated missile, he said, must 
be greatly different from those used in 
metal to utilize the best physical char- 
acteristics of these materials. 

Dodson’s paper, discussing high tem- 
perature, short-lived plastic laminates, 
listed three families of resins now in 
use that are suitable (cost and produc- 
tion-wise) for these applications: 

e Phenolic resins have been successfully 
used at 4,500 degrees for periods of up 
to two minutes with extreme erosion 
conditions. 

e Silicone resins have shown very satis 
factory resistance for short time expo 
sure at temperatures as high as 5,000 F. 
e Polyester resins. Burn through tests 
of modified polvester resins indicate 
satisfactory short time service at 3,000 
degrees. 

An important part of laminates is the 
reinforcing material. Reinforcing fibers 
mentioned by Dodson were glass, asbes- 
tos, chemical quartz and natural quartz. 
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Avionics Unreliability 
Security Hazard 
New York—Unreliability of 


clectronics equipment 
danger to 


military 
“represents a 
greater security” than 
possible lags in specific weapons devel- 
opment, Dudley C. Sharp, Assistant 
Secretary of the Air Force for Materiel, 
declared here last week 

Speaking before the fifth annual mem- 
bership meeting of the Radio-Elec 
tronics- Television Manufacturers Asso- 
ciation, Sharp added: “We are pinning 
our hopes for military supremacy to a 
large extent on clectronic equipment.” 

I'racing the growth of avionics in 
the Air Force, Dudle\ the 
of developing “the complex electronic 
system for a supersonic interceptor (be- 
lieved to be the F-102 with its Hughes- 
developed avionics) . . . equalled the de- 
velopment cost of the aircraft itself.” 

The Assistant Secretary also said the 
interceptor’s avionics equipment repre- 
sents about one-third the total produc- 
tion cost of the airplane 

Today, he reported, 
17% of the Air Force 
roughly $3 billion, goes 
equipment, its 
salaries of civilian and military 
nel involved in its procurement, 
and maintenance 

A few vears ago, the figure was 10%. 

Citing one piece of complex airborne 
avionics which requires three hours of 
maintenance for each hour of use, 
Dudlev said that aircraft availability 
for a mission may be determined more 
by the availability of maintenance facili 
ties and skills than bv the number of 
airplanes on hand 

The Air Force is fast approaching the 
time, he said, when it must procure 
IVIONIC equipment with as much em- 
phasis on reliability, simplicity and 
maintainability as for its performance. 
He added: 

“We need to recognize that a (com- 
pany’s) reputation for good design is 
an important characteristic for a con 
tract award, and proof that the design 
condition for 


our 


said cost 


ipproximately 
budget, or 
for 
maintenance 


v1onics 
ind the 
person- 
use 


1S good Is a necessar©r\ 


large scale production.’ 


Vertol Sells H-21Cs 
To French Government 


Paris—Vertol Corporation (formerly 
Piasecki) has sold 21 H-21C helicopters 
to the French government. Deliveries 
will begin in June 1956. The French 
order is being handled through the 
French Sncaso firm which is also being 
licensed bv Vertol to handle H-21 
maintenance and overhaul in France 
Sncaso also has an option on a Vertol 
license to manufacture helicopters in 
France if there are future orders. 
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Scientists Reveal Vanguard Design Detail 


New York—Specification and per 

lance figures of the Project Van 

g earth satellite system were 

iled here last week in a symposium 

ror the Institute of Radio En 
cineers 

Milton W. Rosen, of the Naval Re 

irch Laboratory and technical direc 

if Project Vanguard, indicated the 


gnitude of the problem posed by the 
project and the advances that have 
taken place in the state of rocketry art 
by comparing Vanguard and the alti 

de record holding Bumper-Wac re 
earch vehicle 

With approximately the same pa\ 
load as that anticipated for Vanguard, 
the Bumper-Wac reached an altitude of 
250 miles and a maximum velocity of 
000 feet per second (6,200 miles per 
Vanguard is expected to reach 
in altitude of 300 miles and a velocity 


hour 


greater than 25,000 feet per second 
15,000 miles per hour). 

Che satellite vehicle is a three-stage, 
finless vehicle with guidance of the 
first two stages. The guidance equip- 
ment is located in the second stage 
It includes a system of inertial ref- 


neces and will direct the flexible main 


erplants of the first two stages to 


duce pitch and yaw control 
Power for the rotation of these mo 
tors upon their gimbals will be provided 
clectro-hydraulic svstems Roll 


mtrol is provided by small tangen- 


tiallv-oriented rockets Ihe unguided 
third stage will be oriented in altitude, 
ttitude and direction by the second 


tage which also will sta 
bilizing spin to the third unit before 
it is fired 
Before launching, 
vehicle will be 72 ft 
diameter at its widest point, 
zh fineness ratio of 19 to 1 


impart i 


the composite 
long and 45 in. in 
giving a 


First Stage Resembles Viking 


The first stage is similar to the Mar- 
tin Viking research vehicle and is ex- 
pected to provide about 15% of the 


orbital velocity and most of the energy 


needed to raise the last two stages to 
orbital altitude 
Its major propellants are gasoline 


ind liquid oxygen fed from integral 
tanks by turbine-driven pumps The 
tanks are pressurized with helium to 
prevent a build-up of back-pressure as 
fuel is consumed. 

The second stage houses within its 
nose cone the third stage and the satel- 
lite payload. It is powered by a liquid- 
propellant rocket burning nitric acid 
ind unsymmetrical dimethyl-hvdrazine. 
(he propellants are fed to the motor 
by highly pressurized helium. 

An array of jet reactors will provide 
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omplete control after burnout of the 
econd stage as the last two stages coast 
up to orbital altitud the second 
stage is expected to attain about 32 
of the orbital velocity, Rosen said 

Ihe sccond stage nose cone covers 
the third stage and the satellite, pro 
tecting them from aerodynamic heat 
ing which might damage the delicate 
satellite The cone will be jettisoned 
carly during second stage burning when 


the lower density of the itmosphere 
reduces the danger of heating 
Third Stage 

Ihe third stage is an unguided solid 


propellant rocket. which is 
its longitudinal axis to provide stability 


spun upon 


during its flight. It is fired at orbital 
iltitude and provides about 50 of 
the orbital velocity 

After entering the orbit, the third 


stage and payload may be separated to 
in the orbit as two individual 
[his would be done to pre 


continuc 
satellites 


vent the heat soak of the third-stage 
motor from influencing the sensitive 
instruments in the pavload It also 
would ease the problem of locating 


reducing the 


tclemetcring antcnnas by 


possibilit f d antenna 
nulls 1 hie ! t pen it for this 

paration featur t nsidercad 
CX SSIV¢ Ithough a ic-p nd weight 

ving would give an dditional velo ity 
of 50 feet per second 

Ihe Vanguard will be launched trom 
Patrick AFB, Fla m a heading be 
tween 25 degrees ind 35 degrees south 
of cast This decision was made be 
cause of all the approximate meridional 
courses available, this one gains the 
most additional velocity trom the 


earth’s rotation and is most 
for purposes of observation 

Ihe vehicle will be lat 
tically and then tilt grad 


its course At first stag 


convenient 
inched ver 


ually along 


burn-out 36 


miles above the earth, the angle of 
iscent will be about 45 degrees from 
the vertical After second stage fring 
the first stage will fall to earth about 230 
miles from the launching site, a dis 
tance approximately equal to the range 
of the Armv’s Redstone missile 

Ihe second stage will ascend along 
1 progressively more inclined trajectory, 


reaching burn-out at an alti 
miles. After burn-out, its 
carry it to a zenith 300 mil 








veloc ity 


tude of 140 
will 


es high and 


PROJECT VANGUARD scientists’ concept of satellite system as it roars off launcher. 
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if 
SECOND STAGE guinee 
BURNOUT 
we 


LIFT 


FIRST STAGE BURNOUT 
«~~ AND SEPARATION 


yeRT \CAL FLIGHT 


LERO- 
TRAJEC 


PRELIMINARY 





INITIATE 3RD STAGE SPIN 
SEPARATE 2ND STAGE 


1 OPTIMUM TRAJECTORY 


CHEMATIC TRAJECTOR) 


THIRD STAGE 
BURNOUT & 
SEPARATION 


THIRD STAGE 
IGNITION 


F ail 
SPIN STABILIZED As FELLITE 


\ 


VELOCITY 25,000 FT/SEC 

ALTITUDE 200-400 MILES~ 

RANGE 1500 MILES 

TIME 10 MIN. AFTER 
LAUNCHING 





GRAPH shows trajectory planners have outlined for the earth satellite after launching. 


700 miles further along its horizontal 
cours¢ At that point the orented 
third stage will fire, Rosen said 


Extra Speed Margin of Error 


Because of the accumulation of e1 
rors in second stage orientation, second 
sensing and third 
burning, it is 
satellite within a 


iltitude I 


zenith stage 
stability 
sible to place the 
perfect orbit at an exact 
illow a margin for the anticipated er 
rors, the final third 
stage will be greater than that required 
for a orbit If the resulting 
cliptical orbit lies between a_perigec 
iltitude of 200 
high point 
satellite 
iccomplish its 


stage 


during impos 
] 

velocity of the 

circular 

miles and 


iltitude of 
will 


low point 
in apogec 
1.400 
loft 
mission 

John P. Hagen, HRL’s director of 
project Vanguard, told the IRI 
posium that if the orbit has a perigec 
of 300 miles, the satellite will have a 
life of about a vear. If it has a perigee 
of 200 miles, it will have a life of about 
15 days and if its perigee is 100 miles 
its life will be less than one hour 

Dr. James A. Van Allen, State Umi 
versitv of Iowa, pointed out that the 
itcllite need not be the 20-inch, 21.5 
lb. sphere now contemplated l'wo 
other configurations are receiving atten 
tion minimum weight ar 
rangement which would emphasize the 
telemetered data rather 
than visual observability and might 
remain attached to the third stage. The 
other is a large expandable sphere with 
excellent visibility but with no instru 
ment carrying capacity. 

4 svstem of radio triangulation, 
called Minitrack, using phase compari 
son techniques will establish satellite 
position and its orbit, Dr. John T. 
Mengel told the symposium. 

Dr. Mengel, also a member of the 
Naval Research Laboratory, is in 
charge of radio tracking. 

Although Minitrack requires a rather 


miles, the remain 


long enough to 


svin 


One 1s a 


gathering of 


34 


claborate arrangement of seven anten 
nas at each ground station, it will per- 
mit the satellite itself to carrv only an 
extremely ind lightweight radio 
satellite transmitter, 
ontinuous-wave 


small 
transmitter. ‘The 
consisting of a oscil 
lator operating at 108 megacycles, will 
put out 10 to 50 milliwatts, Mengel 
reported 

Iwo alternate designs now under 
subminiaturc 
using transistors, 


ind three pounds, 


consideration, on 
tubes and the other 
will weigh onlv two 


using 


including the antenna and 


ufficient for 


respectively, 
1 battery supph 
weeks operation 

Each Minitrack ground station will 
employ two pairs of antennas at right 
nother to determine the 
satellite’s position in the north-south 
ind east-west directions, relative to the 
zenith, bv « mM paring the relative phas 
of the satellite signals received at each 
intenna. Another set of three antennas 
will be required at each station to re- 


] l l 


several 


ingles to one¢ 


olve ambiguities inherent in su 


yhase-comparison svstem 
| 


Transmission of Data 


Several dozen Minitrack ground sta- 
tions are planned for installation along 
the 75th meridian. Within 20 minutes 
ifter the satellite has passed each sta- 
tion, the stations will have transmitted 
their data to one of several central com- 
puting centers where the orbit calcula- 
tions will be run off 

In addition to official 
track stations, Project Vanguard hopes 
to enlist the aid of 
them to set up sim- 
stations to 


thes¢ mini 


radio amateurs 
‘hams’’), getting 
plified two-antenna ground 
provide supplemental data 

Although Vanguard officials expect 
to make use of optical as well as radio 
tracking, Mengel indicated that Muni- 
track is expected to provide sufficiently 
accurate data for scientists to establish 
the “‘ellipsoidal-ness” (out-of-roundness) 
of the earth to an accuracy never before 


possible. Despite errors caused by 


satellite 


several 


ionospheric refraction of the 
signal, the use of data from 
tations should make it possible to es- 
tablish satellite position within a frac- 
1 milliradian, M 


tion of ngel said. 


Getting Back Data 
Nlinitrack 


tclemetering back 


will provide a means of 
1 limited amount of 
itellite data, but a more sophisticated 
telemetering svstem also will b« 
for the bulk of the information Vhe 
Minitrack telemeter 


back data only 


u ed 


transmitter will 
during brief 30-second 
intervals as the satellite nears an official 
ground station, triggcred by a 
from the ground station 

Most of the data will be telemetered 
back via pulse-width modulation of an 
IM carrier in the regular 216 to 235 
mc. telemetering band. This technique 
was selected, from manv available, be 
cause the AF Missile Test Center from 
which the satellite will be launched is 
equipped to receive and handle this 
PWNI type telemetering A recently 
three-helical ground 
intenna, with approximately 10 
the gain of previous units, is expected 
to be particularls helpful in_ picking 
up the low-level satellite signals, Dr 
Donald G. Mazur told the svmposium 
Mazur, of NRL, is in charge of Van 
guard telemetering 

Because the satellite nts the first 
to obtain answers to qu 


signal 


Ira\ 


developed 
times 


opportunity 
tions which 
branches of s 


have long puzzled man 
lence, evervone want 

“set aboard” the satellite For this 
reason, all requests are carefull 
sifted and priorities are being assigned 
to each, Dr. Van Allen told the svm 


posium 


being 


Ihe priorities stablished 
the basis of the scientific importance 
the data, the technical feasibility 
obtaining it and whether such « 
other means, 
balloon ind 


iT¢ ( 


la 
icquired by any 


high-altitude 


can be 
such as 
rockets 
lo date projects from six different 
research groups have tentativel 
iccepted for instrumentation in on 
more of the satellites, Van Allen said 
These isurement or dé 
termination of 
@ Percentage of earth covered by clouds. 
Signal Corps Laboratory 
e Presence and size of interplanetary 
ultraviolet radiation. 
Air Force Cambridge Research Center. 
e Electron density above the F-laver 
region. Ballistic Research Laboratory, 
Aberdeen Proving Grounds 
e Meteoric erosion of the satellite. Uni 
versity of Maryland. 
e Intensity of solar and cosmic ray 
radiation, upper atmosphere heating ef- 
fect on satellite, and upper atmospheric 
pressure. Naval Research Laboratory. 
e Composition of primary cosmic radia- 
tion. State University of Iowa. 


be en 


include m¢ 


dust, and extreme 
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Soon to fly on: S*A*S, Scandinavian » Sabena, Belgium * Swissair, Switzerland + Braniff + ( 
Aero 0/Y, Finland « Alitalia, Italy * LACSA, Costa Rica « Iberia 





ANNOUNCING. .. for airline and executive aircraft use 


Complete unit occupies 2 ATR rack, 
weighs 2434 pounds. Unitized con- 
struction permits quick separation of 
transmitter, receiver and power sup- 
ply units for easy servicing. 
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90-360 CHANNEL VHF TRANSMITTER 


90-560 CHANNEL VHF RECEIVER 


Narco introduced its airline-quality Sapphire line of navigation and com- 
munications equipment with the Narco DME...Now comes the Sapphire 
1016 VHF communications unit designed to meet the maximum channel 


requirements for airline and executive aircraft use. 


The Sapphire 1016 includes a high-powered transmitter of 90 to 360 
channel capacity. It has a crystal-controlled receiver of 90 to 560 channel 
capacity with precisely defined 50 kc channel separation available throughout 
the entire range from 108 to 135.95 megacycles. 

The Sapphire 1016 meets latest CAA TSO requirements for airline use 
While its performance and channel capacity match the finest airline-type 
equipment available, the 1016 is offered at only a fraction of the cost of 


comparable equipment. See your Narco dealer or write for full details. 


VN 00 NATIONAL AERONAUTICAL CORP. 
AMBLER, PENNA, 
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New Fairing for Gloster Javelin 


A flared fairing has been added to the Mark 4 model of Britain’s Gloster Javelin (above) between the twin jet exhausts. The fairing 
presumably was installed to reduce the interaction between the jet-engine exhaust and airflow over the flying tail. In above picture 


Javelin’s starting cartridge has just been fired by the pilot. Note blunt noses on Javelins below used for research test fiving 
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INow ! Finest radio, electronics and 
radar service for business aircraft! 


VISIT OUR SHOPS at the International Airport in Los Angeles. Meet our 
unsurpassed staff of electronics engineers and FCC licensed technicians, all 
thoroughly experienced in aeronautical communications, navigations and radar 
systems. Examine the finest equipment and test facilities in the country. 


No expense has been spared at the new AiResearch Aviation Service 
electronics center to provide business aircraft with the kind of com- 
plete service facilities previously only available to the airlines. 
This department is completely set up to handle radio sales, engi- 
neering, design and installation, as well as the service and repair 
of aeronautical communications, navigational and radar equipment. =i 
We are CAA certified for Class I, Class II and Class III. SERVICE FACILITIES. AiResearch offers the 
A comylete line of electronic equipment and parts are stocked for most complete facilities in the country in all 
immediate delivery. Brands include rca— phases of aircraft service. This includes rapid and 


ficient turn- d service. 
COLLINS — BENDIX — WILCOX — SPERRY— ARC. efficient turn-around service 


WEATHER RADAR SYSTEMS 


Specially developed AiResearch nose modification 
kit and radome for DC-3 gives better picture 
definition with no airspeed loss. RCA, Collins or 
Bendix X-Band or C-Band radar units installed 
in DC-3, Lodestar and Convair airliners. Send for 
booklet R-1. 


SPECIALISTS IN AIRCRAFT SERVICE 
AND CONVERSION 





THE CORPORATION 
REBUILDING AND MODIFICATION. Com- 
plete engineering modernization service, out- 
standing interior styling and fine craftsmanship 
. ° ° . : *.* combine to give your airplane high performance 
| eCS@a rc viation ervice iviSion and luxurious comfort. Some satisfied customers 


are National Cash Register, Thompson Products, 
Los Angeles International Airport, Los Angeles 45, California Humble Oil, Chicago Tribune and Goodyear. 











TELEVISION SCREENS allow naval air station control tower personnel to monitor portions 
of a runway that are blocked from their vision by intervening buildings 


Alameda TV Circuit 
Aids Ground Control 


Alameda, Calif.—A closed-circuit tele 
ipplication to aircraft trafic con 
is been installed at the naval air 

here to relieve potentially 
trafhe situation. 

system gives tower controllers 

sight of the last 1,000 ft. of 
final approach and the first 1,000 ft. of 

t on the station’s Runway 25 

Right, which has been blocked from 

tower view by the construction of new 


rOUS dll 


buildings 

Before installation of the television 
system, a one-man auxiliary tower was 
employed when the runway was in 
us¢ 

The mstallation utilizes three cam- 
CTa 

Eact camera has a_ three-lense 
turret with l-in. wide angle covering 
35 deg., 2-in. standard covering 7 deg. 
and 6-in telephoto covering 3 deg. In 
addition, th uneras have automatic 
iris control to compensate for sudden 
lighting changes 

Camera housings are 
and have windscreen wipers for rainy 


weathe rproot 


da 
provided is an automat second 
source 
ications were laid out by the 
uir station public works officer in 
ration with the base operations 


ive companics bid. with th 
tract going to Kav Laboratories 
San Diego, at $47,780.75. 

Kay reports preliminary talks are now 
under way with Edwards Air Force 
Base for a closed circuit TV svstem 
there for better control of Fdwards’ 
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mi. runwa Holloman Air [or 
Base, New Mexico, also interested u 
n application « lo ircuit tel 

on for thei I ilar needs, K 


ent t7\ 


Loss of Control 
Caused Bonanza Crash 


Washington—Structural failure of a 
Beech Bonanza when pilot Joel W. 
Chorne lost control has been blamed by 
the Civil Aeronautics Board in the fatal 
crash of the Bonanza last October in 
North Hollywood, Calif 

Ihe accident occurred after Thorne 
took off from Lockheed Air Terminal, 
Burbank, for Las Vegas. He climbed 
into an overcast, then followed an er 
ratic course in which he reappeared be 
low the overcast several times before the 
plane began to disintegrate and crashed 
ibout four miles southwest of the ai 
port 

Ihe Bonanza hit an 
house, and Thorne and eight occupants 
of the building were killed. 

The CAB found that Thorne lost 
contro] while climbing in the overcast 
ind failed to recover full contro] during 
the subsequent maneuvers 

During the attempted recovery, the 
Board said, the Bonanza was subjected 


apartment 


to forces bevond its design structural 
trength 

I he C AB cited 
operation of rotating beacons as a factor 
in the loss of control. The report also 
listed numerous violations of air regu 


vertigo caused by the 


lations, as well as an extensive record of 
motor vehicle violations, which it feels 
indicate that Thorne had “general dis- 
regard and disrespect for safe instrument 


fiving practices and procedut 


Scorr 


DUAL-PURPOSE 


Portable 
Airline Oxygen 








i 


FOR PASSENGERS 








Preferred by 
WORLD'S 
MAJOR AIRLINES! 


® This double-use oxygen unit 
provides complete smoke and 
fume protection for crew through 
demand regulator operation. Pro- 
vides constant flow for passen- 
gers. Weighs less — takes less 


space. Used by all major airlines. 


Write for complete information 


on model 5600 today! 








Seeé U5 at the Aero Medical Ass'n, 
Convention in April. Let us show 
you several exciting new products 
developed by Scott Engineers for 


jet aircraft of the future 








SCOTT 
AVIATION CORP. 


275 Ere Street, Lancaster, New York 
Export: Southern Oxygen Co 
15 West 57th Street New York 19. N Y 
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The Chance Vought F8L -! Crusader, newest of the Navy's 
jet fighters, is equipped with a Marquardt ram-air emer- 
gency power package. In case of engine failure the unit 
pops into the air stream and supplies A-C, D-C, and hydraulic 
power sufficient to maintain flight control and communication 
through all speeds down to safe landing. 


7 Marquardt Aircraft, the West's largest jet greatly to a continuous joint technical effort to 


engine research and development center, is an achieve improved rocket and ramjet engines 


important contributor to the OMAR Joint and special fuels. Exemplifying the weapons 


Technical Committee. With Reaction Motors, systems concept in action, the OMAR Com- 


first in the American rocket industry, and Olin mittee combines for the first time both chem- 


Mathieson Chemical, a leading producer of ical and mechanical experience applicable to 
chemicals, explosiy es, metals, Marquardt adds high-energy power generation, 
Engineers. chemists. physicists. pr wluction and tool spec ialists...a wide 
variety of fascinating careers awat vou on this weapons svsfems tean For 
information write OMAR Emp oyment Officer at the company nearest you 
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MARQUARDT AIRCRAFT 


OLIN MATHIESON CHEMICAL OMAR 


REACTION MOTORS 


Marquardt Aircraft Company Olin Mathieson Chemical Corp. Reaction Motors, Inc. 
Van Nuys, California New York, New York Denville, New Jersey 








Stock 


Transactions 





W ashington—Acquisition of 15,000 
capital shares by Donald W. Douglas, 
ofhcer and director of Douglas Aircraft 
Company, Inc., making a holding of 
38,100 shares, is reported by the Se- 
curities and Exchange Commission. 
Other transactions for the period Jan. 
11-Feb. 10 include 


Air Associates, Ine. Acquisition of 1,700 
ommon shares by C. Kenneth Baxter, di- 
rector, making a holding of 5,900 

American Airlines, Inc. Acquisition of 
-00 common shares by J. W. Farley, di- 
rector, making an indirect holding of 500. 

Bell Aireraft Corp. Disposal of 150 com- 
mon shares by G. B. Clark, officer, his 
total holding disposal of 200 common 
shares by William G. Gisel, officer, leav- 
ing a holding of 100 

California Eastern Aviation. Acquisition 
l capital shares through exercise 

and disposal of 1,000 capital 

Samuel J. Solomon, officer and 
leaving a holding of 37,805 

Airlines, Ine. Disposal of 200 
hares by James B Franklin, 
lea gz a holding of 4,000 

Chrysler Corp. Acquisition of 110 com- 
mon shares through exercise of option by 
3 Jacobson, officer, making a holding 

acquisition of 400 common shares 

exercise of option by C. J. Snyder, 

and director, making a holding of 
acquisition of 200 common _ shares 

by L. A. Van Bomel, director, making a 
holding of 600 


Capital 
ommor 
tric eT ] 


Consolidated Electronics Industries Corp. 
Acquisitior of 100 common shares ry 
Horace M Albright director, his total 
holding 
Continental Air Lines, Inc. Acquisition 
of $ 000 of 43% convertible sub deben- 
ires by Marco F. Hellman, director, mak- 
ng an indirect holding of $23,000. 
Curtiss-Wright Corp. Acquisition of 
1,000 common shares through exercise of 
on by James G. Byron, officer and di- 
r, making a holding of 1,200; acquisi- 
f 1,000 common shares through exer- 
option by Nicholas Dykstra, officer 
making a holding of 1,200; acquisition 
rf 500 common shares through exercise 
of option by Joseph V Miccio officer 
making a holding of 1,600; acquisition of 
00 common shares through exercise of 
yption by M. E. Jordan Jr., officer, making 
a holding of 300 
Eastern Air Lines, Ine. Acquisition of 
»000 common shares by L. S. Rockefeller, 
lirector, making a holding of 90,000. 
Emery Air Freight Corp. Disposal 
60 common shares by Leonard G. Hunt, 
ffi and director, leaving a direct hold- 
f 2.275 and an indirect holding of 
$2; acquisition of 400 common shares 
by James M. Mathes, director, making an 
ndirect holding of 27,714 
Acquisition of 


Fiying Tiger Line, Ine. 
0600 Class A common shares by John ¢ 
‘osgrove director, making a holding of 
REAL 
General Dynamics Corp. Disposal of 200 
common shares by L. B. Richardson, officer 
und director, leaving a holding of 4,730; 
disposal of 800 common shares by Carle- 
ton Shugg, officer, leaving a holding of 
6,350 
General Electric Co. Acquisition of 461 
common shares by Walter R. G. Baker, 
officer, making a holding of 7,433; disposal 
of 180 common shares by C. J. Hendon, 
officer, leaving a holding of 1,415; acqui- 
sition of 2000 common shares through exer- 
cise of option by W. V. O’Brien, officer 
making a holding of 2,807; disposal of 
1.000 common shares by Philip D. Reed, 
director, leaving a holding of 4,300. 
Goodyear Tire & Rubber. Disposal! of 800 
common shares by Harry W. Hillman, offi- 
cer, leaving a holding of 1,648; acquisi- 
tion of 6,490 common shares through exer- 
cise of option by P . Leroy, officer 
and director, making a holding of 12,400 

Lear, Inc. Acquisition of 295 common 
shares through bonus by H. C. Andrus, 
officer, making a holding of 1,298; acquisi- 
tion of 160 common shares through bonus 
by F. D. Beamer, officer, making a holding 
of 166: acquisition of 306 common shares 
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alve Talk 


for WM. R. WHITTAKER CoO., Ltd. 


by Marvin Miles, 


Senior Member, Aviation Writers Assn. 


Ey 


You could label it “Success Story,” for at 33 Bernard 
(Barney) Maas is vice-president in charge of engineering for 


the Wm. R. Whittaker Co., Ltd. 


His appointment to the position is in keeping with W hittaker’s 
policy of assigning executive responsibility to younger men of 
proved engineering and administrative skill, men of vision, 
ingenuity and courage —and the type of quiet aggressiveness 


that blends these factors into 
technology. 


the achievements of modern 


Soft-voiced, a man with a good grin, Barney likes music, plays 
the piano, goes in for golf, but from his rugged physique you 
get the idea of athletic training somewhere along the line. And 
you're right — boxing and wrestling in college. 


Educated at UCLA and the Univer 
sity of California at Berkeley, he 
worked as a Lockheed draftsman and 
in the Cal test labs while he was still 
in school. In 
World War Il he 
served as skipper 
aboard a Navy 
minesweepel 

Graduated as a 
mechanical engi- 
neer, Barney went 
to work for 
AiResearch, start 
ing in process 
engineering, moving to the design 
engineering group and rising to Project 
Engineer for Pneumatic Controls 

His abilities carried him into virtu 
ally every stage of development eng! 
neering, and he headed design groups 
for flow, pressure and temperature 
controls, pressure ratio and speed units 
shut-off valves, etc 
of about ten years 

Barney came to Whittaker from 
the AiResearch plant in Phoenix to 
suce d Joe Globi who was elected 
president of Whittaker Gyro after 
five years as vice-president of engi- 
neering for the Wm. R. Whittaker 
Co., Lid. 

His responsibilities are primarily of 
an administrative and organizational 
nature 


*. 


Bernard (Barney) Maas 


covering a period 
r 


but nevertheless, responsibili 
ties that could never be met without a 
wealth of technical know-how 

His engineering department covers 
the four major fields of pneumatics, 
fuel, hydraulics and electrical compo 
nents, and includes 178 engineers, 83 
inspection personnel, 71 assembly 
workers forming units not yet ready 
for production, and 24 maintenance 
men 

Zarney and his staffers work closely 
with Field Engineering, headed by 
Vice-President Glenn Whitaker, and 
once the requests and specs are in on 
a proposed job, it is his responsibility 
to evaluate the project, consider design 
approaches, decide whether a particu- 





lar job is feasible engineering-wise, 


determine test requirements, figure 
price range, time and materials 
involved, and make technical assign 
ments once the company decides to go 
ahead with the project 

“It’s a matter of keeping ahead 
of yourself,” he explains. “You've 
got to anticipate what you'll be fac- 
ing six months from now, a year 
from now or even later. Take test 
equipment, for instance. Due to the 
ever increasing conditions of pres- 
sure, temperature, altitude and 
reliability, ineering could end 
up with requirements for 
urgently needed new products and 
have no way to prove it out.” 

Barney also must function constantly 
as an efficiency expert, analyzing 
methods of operation within the engi 
neering department day by day to 
assure the utmost achievement. And 
he must also battle paper work, the 
flooding grist of the paper mill that 
paces a company like Whittaker with 
between 400 to 500 different design 
items in production constantly, in addi 
tion to components 

Barney is sold on Whittaker and its 
future 

‘| wouldn't be here otherwise,” he 
grins 

He likes the challenge of the air 
craft accessory business and the chance 
to help build the company in the ring 
of constant competition. He follows 
trends through the twin-lens micro 
scope of understanding and vision, and 
he can talk for hours on the problems 
of the future — on soaring speeds and 
altitudes, ever-widening temperature 
ranges,on system design and miniaturi 
zation, on increasing severity in require 
ments and design criteria parameters 

“Of one thing you can be sure,” 
he says. “This business is never 
static. Whittaker designs and builds 
comparatively small quantities of 
many different designs. Customer 
requirements change constantly and 
we are in business to meet their 
needs.” 








FOLLOW THAT MISSILE! 


lailing an experimental missile in flight takes a special kind ptical and electro-mechani 
of “eye.” Seconds after takeoff the missile has kicked yuilt by an engineering staff with th 
through the sound barrier and receded to a fast-moving experience t ike 
speck that registers no larger than a few thousandths of ar Outstanding equipment deve lope d 
inch in a teles« opk field erkin Elmet 

To help the Air Force track its missiles, Perkin-Elmer |] 
developed ROTI Mark I (Recording Optical Tracking h 
strument). ROTI provides an accurate photographic and * Siege optcl and reder bombing end nevigaton system now 


il systen 


i svstems probl m and 


the Y-4 Bombing Periscope for the B-47 


magnetic tape record of the missile’s flight. ROTI consis 
~ tl hot h h ir Force 
of twin 16” aperture tele scopes having a range of 7 fo most large aerial photographic lenses in use today by the A orce 


lengths from 50-500 inches, mounted on a large naval gun reactor periscopes for the Nautilus and Seawolf submarines 


mount. When used in pairs, it records a missile’s spati | airborne infrared detection systems for military use — these are 


position as a function of time with phenomenal accuracy. the real “private eyes” from the security standpoint. 


project, invite 


Velo ity iccele ration and attitude can be ce rived for aero- In plant | 
amic analysis n. Our unique I nd ft 


icilities can | 


ROTI is more than a precision instrument—it is a compl fulfillment you may 


Perkin-Elmer 


CORPORATION 
NORWALK, CONNECTICUT 





OPTICS © MECHANICS ® ELECTRONICS 





North American Aviation, Inc., is doing research and development on a manned 
aircraft, the X-15, for investigation of high-altitude, speeds and temperatures. 


NEW DEVELOPMENTS 


IN 


SUPERSONIC AIRCRAFT 


CREATE 


MANY ENGINEERING 
~ OPPORTUNITIES 


In Flutter, Vibration, Electronics and 
a Wide Range of Other Specialized Fields 


New developments in supersonic lating and trying to solve aero- 
aircraft present many vital prob-_ elastic problems. 
lems. Problems in high speed re- Opportunities in our other engi 
search, design andtestinvibration, neering departments offer you a 
flutter, electronics, aerodynamics wide scope for your talents at North 
and many other fields are justa few American. Enjoy the individualism 
you can help us solve. and team spirit we offer. Work with 
We are now conducting flutter engineers who respect your opin- 
and vibration analyses on current ions and professional status. Check 
and advanced designs of super- over our list of openings below and 
sonic and hypersonic airplanes. In get in touch with us. It will be well 
the electronics field we are formu- worth your inquiry. 


immediate openings for: 


Vibration analysis and testing Fiutter Aeroelastic and flutter analysis now being Electronics Analog and Digital 
Utilize modern laboratory and flight conducted on current and advanced designs of super computer experience required. For 
test facilities. B.S. degree and some sonic airplanes. Experience and capability in inde mulate and solve aeroelastic prob 
pendent flutter analysis projects required. Advanced lems. B.S. degree desired 

jegree desired, but not necessary for man with 

adequate background 

Mathematicians Flight Test Engineers Aeroelasticity Engineers Wind Tunnel Engineers 

Computer Programmers Servomechanism Engineers Electrical Designers Rubber Compounding Engineers 
Aerodynamicists Instrumentation Engineers Power Plant Engineers Structural Loads Engineers 
Metallurgists Weight Control Engineers Structures Engineers Structural Analysts 

Systems Engineers Aero Thermodynamicists Mechanical Engineers Structural Tests Engineers 
Armament Engineers Research Physicists Controls Engineers Structural Designers 


WORK AT LOS ANGELES OR PALMDALE, CALIF. 


Contact Les Stevenson, Engineering Personne! Office, Dept. 56 AW 
North American Aviation, inc. Los Angeles 45, California 


NORTH AMERICAN AVIATION, INC. Z@S 


vibration experience required 


B v F AIRE ANE THAN N HE MPANY " H v ¢ 


‘ 
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Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first line combat airplanes. 


The Cessna developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 


It is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most important and longest phase of 
the cadet-pilot’s jet training. 


It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 


**Air Force 7-37... You are cleared for take-off” 


| 


Be an Aviation Cadet. Inquire today about the future your 
Air Force offers from your Air Force Recruiting Office. 
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Vertol Aircraft Asks 
Ouster of Piasecki 

Nine of the 12 directors of Vertol 
\ircraft Corp. have approved an amend 
ment to the by-laws which would mean 
the unseating of the other three 
N. Piasecki, 
Mevers, 
Davis, 


and counsel 


hrank 
Donald N 
James J 


secrctar 


president 
vice president; and 
who SCTVCS US compan 
I he proposcd imendment scheduled 
voted on at 


sharcholders on Apr. 5, 


to be 1 special mecting of 
would ban the 
with imterests in 


Piasecki, Mevers 


service of directors 


compcting companics 


md Davis are office ind 
Piasecki Au 
June 

Qn Nha / the name of 
Helicopter Corp. was 
to Vertol 

In a letter to Don R 
Berlin, chairman and president of Ver 
tol, declared that the 
directors of Piasecki 
standards of 


directors of 


formed — last 


) ! 
Piasecki 


officially changed 
sharcholders 
three officers and 


Aircraft 
lovalty to 


innot 

mect the 
Mpa 
Ile said 


cngaged in the same ficl 


P ki 
LASCCAI 


that 


your compan ma 


} 





Notes on America’s outstanding utility amphibian for 


eae ar ee 


business flying and charter service operation 





AMPHIBIAN DESIGN OF ROYAL GULL ELIMINATES 
WHEEL AND BRAKE TROUBLES 


LANDING GEAR RIDES HIGH AND DRY 

Gull's highly 
functional design is the way the wheels 
fully 


the waterline 


A feature typifying the 


are almost recessed, well above 


even when the plane 
is fully loaded. And they're clear 
but minor spray as hull configuration 


precludes “porpoising Positive lock- 


ing (both up and down landing gear 
has both mechanical and electrical po- 


sition indicators for added safety 


ae 


EASY OUTSIDE ACCESS TO ACCUMULATORS 
Brake and main 


accumulators 


hydraulic system 


plus oil reservoir are 
charged externally, have direct reading 
gauges, are located in the wheel well 
Make positive pre-flight checking easy 
These are only a few of the many 
outstanding operating and maintenance 
simplifying features. To get the 


plete story on why the Royal Gull is 


com- 


truly America’s most modern and effi 
cient 5 place amphibian for executive 
or charter service, fill out and mail the 


coupon at right 


Royal 


AIRCRAFT CORPORATION 
MILWAUKEE 1, WISCONSIN 
A subsidiary of Kearney & Trecker Corp 


SPECIALLY-DESIGNED BRAKES, SEALED WHEEL 
BEARINGS — Hydraulic-actuated brakes 

standard for both left and right hand 
pilot seats won't s wr chatter 
even when wet irings are 
sealed against need onl 
normal lubr 


checks. Note 


tire landing 


tenance 


Tire 


standard U 


eee ee es Se eS Se ee ee ee eee eee 
@e ROYAL AIRCRAFT CORP 
6781 W. National Avenue 
Milwovkee 14, Wisconsin 
* Please send me the 8-page 
illustrated Bulletin on the 
new Royal Gull 


g Name 

: Firm 

; Address 

O mn P . 

g City Zone State 
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The USS Forrestal steamed through the warm waters off Cuba earlier this month, giving its powerful sea 
legs their first real test and receiving its wings from some of the aircraft that will follow it into operational 
duty. In picture on left, Forrestal deck is patterned by a Piasecki HUP-2 helicopter, McDonnell F2H 
Banshees, North American FJ-3 Furies and Douglas AD Skvyraiders in background. Below left, an FJ-3 
is hurled down deck by steam catapult as two others await their turn and then comes back again in picture 


above. Below, a crewman positions a Chance Vought F7U on the elevator for a ride up to the flight deck. 


cee 


eee SRM OE TOA ET CAEP AT ES 
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INTERCONTINENTAL SNARK MISSILE in flight as conceived by Aviation Week's artist. 


Snark Design Stresses Range, Simplicity 


Martin \I 
tach 


Subbciit 


By David 


Anderton 


The only available U. S. guided missile with intercontinental range 
capability is the Northrop Snark $M-62, a tailless, turbojet-powered weapon 


that cruises at high subsonic speed. 


Into its 60-ft. fuselage, Snark packs a nuclear warhead and cnough 


fuel to match the striking radius of strategic jet bombers. 


Many 
ierial deliver 
it the Air Torc« lest Center, 
Patrick AFB, Fla flight tests 


plus an intensive development program 


gs of the complete Snark 


nrin 
svstem have been made 


Missile 


These 


using conventional aircraft, have under 
the accuracy of the Northrop 
Mk. | hvbrid” inertial 


stem, which t 


scored 
deve loped 
guidance s1 
star-tracking 
The Snark was one of three missiles 
referred to recently bv Secretary of the 
Air Force Donald A. Quarles, who said 


pre produc tion 


1114 OTpo! I 


] 


the missile was in a 
status. Nortarop’s main plant at Haw 
thorne, Calif., has been manufacturing 
limited quantities for at least five years 


Production Missile? 


Biggest current argument about the 
Snark is not it should be 
placed in high-volume production. ‘The 


subsonic-speed formula, to which Snark 


whether o1 


was designed almost ten years ago, has 


46 


lateh been 
planners wh 
nore subson 
But proponent 
point to ( 
ubsonic long 
hgure to 
comparable 
ition 
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pel Opel 
te) icrial 
] 
hogist support 
hMrgC-s ile prodl 
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hOng-Tang 
Ground 
ICTISIVG the 1cit 


from 


} 
launched 


running on a high 
developed the idea 
1¢ ds Tor 


sts at high speeds on 


to build simil 


; 


and equipment 


the ground. Lat« 


believed to use 


ng USAI 


nftinul 


bomber 
ra ilitic 


1 by USAF’ top 
don't 
vstems 
Snark formula 
orders for 
wd cite 


want an 
ot the 


bomber 
t Snark 
far lower 
Suark 


much 


cost 
requires 
ind | 
can De placed in 
it Vcr\ low cost 


the equi ilent 


irc much k CX 
Karly Snark 
rocket-powered sled 
peed track; Northrop 
ind later 


were 


went on 
1eTO-InNedic il 
models of Snark are 


ro-length launchers, 


like the itional itador 
ENI-OLA 
Most telling Snark 
backer l the MmnOst i i] i\ ul- 
bility of the y 
\stcm 
Advanced cruise-tvp uch 
the North Amer 1 ( ire 
me vears off, although vehicles 
mtcrun ! mK r on 
flight tercon 
ballistic crash 


opel 


tite 1B il missiles. 


t thr 


po' cred by 
cic vclopment 


tinental-rang¢ 


ICBM 


‘The intercontinental ballistic missile 
It is not, however, 


Snark vs. 


is a fearful weapon. 
the complete answer, in our opmion. We 
feel there is still an important defense 
job for the high-speed cruise type missile 
like the Snark, which is relatively simple 
and inexpensive, and flexible enough to 
be used in a variety of wavs over a vari- 
etv of ranges. . . . We are glad that at 
this point in time, as far as we know, the 
Soviets do not have anything like it.”— 
Whitley C. Collins, president of Nor- 
throp Aircraft, Inc. in a statement before 


a House Armed Services Subcommittee. 
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MISSILE ENGINEERING 


programmed or not, are even further off 

Basic characteristics of the Snark were 
roughed out publicly by John K. North 
rop mn 1947 for the President's Air 
Policy Commission: “ Know-how 
is presently available for the design of 
1 600-mile per hour missile with a range 
of 4,000 miles or better, which can be 
built at a reasonable price, and which 
is suitable for mass production methods 
in shadow factory organizations.” 


Snark Geometry 


Ihe tailless lavout of Snark is built 
around a high aspect ratio wing swept 
back at 45 degrees lo the basic aero 
dynamic lines of the wing have been 
idded a leading-edge extension from the 
mid-span outboard and a _trailing-edg« 
filler which increases the root chord 
Wing leading-edge inboard section is 
cambered. 

The vertical tail is swept to match 
the wing and is high with a narrow 
chord 

Ihe Snark fuselage, which houses 
powerplant, fucl, guidance equipment 
ind warhead, is egg-shaped in section 
Ihe Allison J71 turbojet is mounted 
near the tail and is fed from an under 
slung belly duct 

Fuel is carried in the fusclage and in 
1 pair of wing tanks mounted mboard 
of the leading-edge extension and angled 
nose-in toward the fuselage to match 
the local airflow streamlines. Automatic 
fucl transfer among the tanks maintains 
icceptable center-of-gravity position. 

The Snark’s flight path is the con 
ventional one of the subsonic cruise 
missile After launching, it climbs to 
Ititude and cruises at approximately 
Mach 0.9, at the fairlv high angle of 
ittack that is characteristic of tailless 
aircraft 

During its constant-speed — cruis¢ 
flight, Snark gains altitude as the gross 
weight is reduced by fuel consumption 
Near the target, Snark pushes over into 
a terminal dive to destruction. 

During cruise, Snark’s vulnerability 









































PROBABLE INSTALLATION of Allison J71 engine in Snark. 


SNARK MISSILE without wings and movable tail. Lines on fuselage aid in flight testing at USAF Long Range Missile Test Center. 


AVIATION WEEK, March 26, 1956 





47 


to cnemy attack is not high. Its speed, 
size and altitude would place it beyond 
effective conventional anti 
urcraft defenses. It would be a tough, 
but not impossible, target for surface 
to-air missiles, but those missiles would 
have to be much more advanced than 
the contemporary Nike or ‘Terrie Big 
straight-line 


range of 


gest Gcisadvantage is the 
flight of Snark, which makes target 
prediction easy for enemy detection 
systems. But an evasive flight path 
ould be programmed for the final run 


to the target. 


Cost and Range 
I'wo basic factors dominated the 
development of the Snark: maximum 
minimum cost The first 
dictated the inevitable aerodvnamic 
ompromise that made the Snark a tail 
less, sweptwing configuration Vhe 
cecond dictated the detail 
design of the airframe 
1 cruise-type 


range and 


lavout and 
Ihe range for missile 
in be approximated from the classical 
Breguet Range is directly 
roportional to true airspeed, lift-drag 
itio and the natural logarithm of the 
to final weight. It is 


sper inc 


equation 


initial 
nversely proportional to the 
fuel consumption 

That formula shows the possible ways 
to maximize range \crodvnamically, 
the only two terms affected are the au 
speed and the lift-drag ratio. Weight 
tio is a structural term, and powerplant 


ratio of 


performance defines the remaining term 

if specific fuel consumption 
Product of Mach number and 

must be a 


lift- 
maximum for a 
realize maxi 
imum range potential But both lift 
nd drag are functions of Mach number; 
the maximum lift-drag ratio decreases 
rapidly at critical Mach number because 
f drag ris¢ 

the best acrodynamic thin 
nd swept: the best structural wing is 
thick and straight Vhat’s an 
implification, but it emphasizes the 
both tvpes Thus, the 
final choice of sweepback and thickness 
icrodynamics 


drag ratio 


= 


civen missile in order to 


wing is 
Oovecr- 
cxtremes of 
is a compromise between 
nd structures. 

If the wing thickness and ispect ratio 
ire fixed by structural reasons, then the 
product of Mach number and lift drag 
Is Wing sweep MmCrTecases. 
local reduction in wing 


ratio imecreases 
This is because 
peak suction pressures increases the 
ritical Mach number faster than the 
hortening of the span reduces the lift 
drag ratio 

But as sweep increases, the torsional 
loads on the root and 
this means more structural weight. That 
increase reduces the weight ratio term 
in the range equation. 

Northrop’s best compromise solution, 
based on the extent of acrodynamic 
ind structural knowledge at the time, 


wing INCTCASCS, 
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WING SECTION cast in single piece from magnesium. Northrop pioneered structural 
developments for Snark intercontinental missile. 


was a +5-degree sweep, highest of any 
uircraft then projected 

There was a further advantage of such 
sweep with a high aspect-ratio wing 
wingtip controls could be used for both 
roll and pitch, climinating the hori- 
zontal tail. 


Two Sets of Troubles 


Northrop engineers must have been 
aware of the price that might have to 


be paid for sclecting such an acro 


dy Hnaimnic 


types of troubles have risen to plagu 
designers of highly swept, high aspect 


geometry In general, two 


ratio wings 
e Acroelastic effects, 
flexibility of the structure 
sional loads 

That flexibility 
fectiveness—sometimes to the 
and cuts longitudinal 


caused by the 
under tor 
reduces control ct 
point of 
reversal down 
stability 

e Pitch-up, caused by the stalling of 
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SPEED CONTROL CHARACTERISTICS OF TNE TP25-/ 
TYPICAL 


TRANS/ENT CONDITION 
INSTANTANEOUS APPLICATION OF 15 KVA LOAD 





8 








ELECTRICAL FREQUENCY ~ CPS 


c 


TIME - 88C 


Model TP25-1 
Drives 15 kva Alternator —Holds 400 + 1 cps 


A NEW ADDITION TO STRATOS’ LINE OF 


CONSTANT SPEED AIR TURBINE DRIVES 


INTEGRAL, ALL-PNEUMATIC CONTROL 


In the TP25 a rapid response butterfly valve 
modulates the supply air to regulate speed. A 
sensitive yet rugged all-pneumatic control 
system is an integral part of the unit. Re- 
sponse is extremely rapid and speed is held 
constant within +% of one per cent over 
full operating load range. 


A new overspeed control permits in-flight 
resetting if desired. 


Tested under simulated aerobatics — speed 
variation only 1.9% at 9G's while under full 
electrical load. 


This new addition to Stratos’ line of Air Turbine Drives 

brings constant speed into a higher output range. Already fully 
qualified and flight-proven, dash numbers of the Model TP25 
are driving alternators in two of the newest supersonic fighters. 


Designed specifically for operation in high performance aircraft 
the TP25 functions with bleed air inlet temperatures of 900° F 
at inlet pressures over 450” HgA, ambient temperatures of 250° F 
and cooling air temperatures of 210° F. It is not altitude 
limited, operating to the service ceiling of the new aircraft 
in which it is installed. 


+.- WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 


STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Main Plant: Bay Shore, L.!.,N. Y. « Western Branch: 1800 Rosecrans Ave., Manhattan Beach, Calif 
West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif 





peal A 
Problem: To cut 





system development time 


DYNAT—that’s the name General Electric 
gives to its new Dynamic Accuracy Tester 
which can now evaluate complete airborne 
armament systems during ground firing 
under fully simulated flight conditions. 

Combat readiness of airborne armament 
systems can be evaluated only by complete 
testing; so extensive flight tests are neces- 
sary to duplicate actual armament system 
environmental conditions. This procedure 
is expensive, time consuming and gives only 
a sampling of a system’s performance. 
DYNAT solves this testing problem by 
simulating on the ground the situations 
expected in aerial combat. In this way 
Dynat saves time and money and gives a 
complete evaluation under all conditions 
required for combat readiness. 

General Electric believes it has the 
inswer to this problem with DY NAT; here’s 


why: 


1. Simulates air battles on the ground 
DYN AT can be used for « omplete armament 
system and component evaluation. It tests 
the actual radar tracking and actual gun 
firing errors while the computing system 


DYNAT control console records both correct answers to attack problem 


and armament system's computed solution. 
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armament 
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is functioning. It consists of a group of 
units designed to simulate the duel condi 
tions and provide continuous evaluation 
records of the problems that an armament 


system meets during the actual duels. 


2. Tests effects of own ship's motion 
DYNAT tests the 


system to compensate for its own ship s 


ibility of the armament 


motion. 


3. Radar noise 
DYNAT ean test the 


system, or target gener- 


effects of radar noise, 
either atmospheri: 


ated. 


4. Shock and vibration testing 

DYNAT ean test the effects of ship’s vibra- 
tion, shock. and any other 
that might be encountered in actual flight 


circuit nose 


hiring. 


5. Windload effects 

Windload conditions on the armament sys- 
tem with DYNAT can be simulated with 
and shock that the 
proper load is applied to the weapon for a 
given angle of firing and condition of flight. 


weights cords such 


Solution: New G-E DYNAT 


reduces need for flight test. 


6. Complete environmental testing 
Installation of DYNAT in G.E.’s all-angi 
firing lane permits full hiring evaluation 


any temperature from — 100 F to +160 | 


DYNAT SIMULATES ACTUAL FLIGHT. 
Every flight condition can be simulated b 
DYNAT. The tracks 


computes, and fires Mm an environment 
which closely approximates its operational 


fire control system 


habitat: the effect on the armament system 
ean then be evaluated through DYNAT 
DYNAT results can then be checked air 

flying fraction of the 
flights required on present full-scale air 
tests. The fact that DYNAT ean 
actual flight tests 
quickly and inexpensively will permit the 


borne by only a 
borne 
simulate relatively 
accumulation of statistical data from a far 
greate! duel 
courses than is normally possible in actual 
flight testing. 

For more information on DYNAT 
your nearest G-E Apparatus Sales repre- 
sentative, or write for bulletin GEA-6345, 
General Electric Company, Section 210-99, 


] River Road, Schenectady, N. Y. 


number of simulated = ai 


contact 


Foreground shows General Electric's all-angle firing lane with DYNAT 


installed. Console is in outer control room. 








Here’s how DYNAT reduces over-all development schedule 


*) DELIVERY DATE 


& DEVELOPMENT EVALUATION TESTING 








DYNAT SHRINKS 
TESTING TIME 





DEVELOPMENT EVALUATION ae | 
SCHEDULE ¢ vevelopment SONG BP. OPERATIONAL UsE 
WITH DYNAT ne Sore, 


— +. oe Ce a 


* INCLUDES FLIGHT TESTING | DELIVERY DATE. - 


DYNAT's ability to reduce evaluation testing time will help to get operational systems in service sooner. 
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G-E Transformer-Rectifier operates at higher ambient temperatures 
level up to 10C. A 5 KW unregulated 18 tb 100} amp nregulated unit is now 
unit for use in missile applications has also possible (MIL-P-7212). and a Ib.. 2OO 
been developed weighing 3? > Ibs. und i mp regi lated i it ms on tthe im mediate 
new design of a 12 amp. (1'2 tbs.) unit has uture. To reduce weight of regulated units 
been completed new circu developments are be ine nvesti 
vated such as the se of zener diode reter 


OTHER DESIGNS AVAILABLE. age 


Many designs are available along with Silicon broad a 


application engineering services on new Conneal Blnceet. 


‘ ‘TY pee ts nel vdin units 
Weight of new unit is only 23.5 Ibs. ind ver pecial uni es on in reducing 
without built-in cooling means which « nd = 
5 id unregcuiates 
General Electric’s latest addition to a new be utilized with blast cooling furnished ( 
hie’ah your nea 


line _ of u insformer-rec tihers is model  Silyer-zine battery charging tests have beet 
ORSTOSE2. Weighing only 23.5 pounds to made on the 200 ump regulated units, and 
wtually betters the demands of MIL-P-7212 
requirements It can operate without ce 
rating up to 60,000 Tt. at 20 C. or at sea Latest G-] developme nts indicate that ar ) 


esentative 


test reports are a\ tilable on request 19.00 Cenc 


New York 





New servo motor ope ‘aling on B-4.7 


Developed as part of a servo mechanism in miniature d-c motor is built with Niealloy cies in ipplications 
the gun directional computer system for punchings and pole pieces to meet the rigid Outputs are req ired 
the B-47, General Electric's new miniature — jyumidity requirements given in the speci For further information on this new mote 
vi check your nearest G-E Apparatus Sales 
kA 
c Co.. 


} ‘ > 
d-e aireraft motor is but 13g inches in fications. It is not restricted to any one 
representative or 


Laatles 
diameter. Weighiag 8 ounces, it operates : | lletin (, 
: type of operation, but has the advantage 63]4. Section 210-99. General Fleet: 
equally well at sea level or at 50.000 ft. * 
: " of a small time constant and good efficien- Schenectady, New York. 
provided the ambient at altitude is at the 
lower end of the temperature range as 


stated in the general motor specifications. 


DESIGNED FOR THESE APPLICATIONS 

The new motor is designed to meet the 

intent of the military specification MIL-M- 

8609 (ASG). and the extreme environ- 

mental conditions of this spec for short 

periods of time. It can be used as a prime 

mover in a gun directional computer 

system, in electronic devices, and can be 

modified for other aireralt and missile G-E servo motor is used in B-47 gun directional computer system. 
applications requiring a reversible motor 


capable of giving a high speed of response. DB ress Is Our Most /mportant Product 


It can also be geared to very low speeds 


where applications dictate. 
NEW MOTOR HAS THESE FEATURES G : N E a A L t LE - T Is | C 


Posted at 0.002 hp at 6500 rpm, the new, 
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Available now! .. . in quantity . . . Philco Surface 
Barrier Transistors are opening entirely new fields for 
design engineers . . . are being incorporated in high 
frequency units now in production! Commercial, indus- 
trial and military thinking is swinging over fast . . . to 
complete transistorization. 

Philco has gained a wealth of experience in the practical 
application of Surface Barrier Transistors. Put this ex- 
perience to work for you. Make the Philco S-B-T a part 


of your forward looking plans— now. 


ad bf I L C O 2 - F =-T (Surface Barrier Transistor) 


Iransistor. “ 


oye iil 
Bie “Mis 1% ye ye. ” 


FEATURES 


Lowest Power Consumption 

Hermetically Sealed Resistance-Welded Metal 
Case with Leads Sealed in Glass 

Long Life and Reliability of Operation 

Uniform Characteristics Insured by Controlled 
Processing and Complete Testing 

Extremely Low Collector Cut Off Current for Stable 
Operation 

Extremely Low Output Capacitance for Ease of 
Neutralization 


For complete technical information on the PHILCO SB Transistor 
write to: LANSDALE TUBE COMPANY 


PHILCO CO 


A Division of PHILCO CORPORATION 
LANSDALE, PENNA. 


RPORATION 





the wingtips first; the resulting lift dis- 
tribution gives a violent nose-up pitch 
ing motion at lift coefficients 
that for maximum lift-drag ratio but 
below maximum. lift 

The lack of a horizontal tail has its 
disadvantages, also two in number 
© Reduction in pitch control and damp 
of the climination of the 
tail surface at the end of its 


above 


ing because 
long 
moment arm 
e Trim drag, produced because the tail- 
urplane tends to trim at higher 
ittack for a given flight con 
dition than do its tailed brothers 


less 


ingles ot 


Pitch-up appears to have been cured 
by the use of the leading-edge extension, 
vhich generates a vortex to re-cnergize 

the tip to 
iddition, the 


the boundary laver neat 
prevent breakaway In 
trailing-edge filler moves the center of 
pressure aft at the root, so that when 
the tip does stall, the center of pressure 
is not so far forward and the pitching 
is not Wing 


inboard is cambered as an extra help. 


violent leading edge 


lor trim drag, there is 
i horizontal tail; this is one 
that the designers of 
Douglas '}4D and 
with. 


no cure, CX- 
cept to use 
of th troubles 
the Snark—and the 
Convair F-102 
Som 
of attack can be seen in the 
of Snark; the thrust line and the center- 
linc of the horizontal in 
level flight 

\loment 


which ITC 


have had to live 


indication of the cruise angle 


sic View 


insignia arc 


Snark’s “tail” 
its wingtip clevons—is not 
than if the had 
conventional surface 


im of the 


much shorter missile 


Snark Structure 


hicld operations of missile systems 
ill for delivers 


subassemblies with simpk 


of the weapon in inter 
change ibk 

mnections 

Delivered Snarks follow the same pat 
tern as the Martin Matador: they 
in the field in several large component 
sections. Size of Snark that 
the fuselage is shipped in at least thre 


ITTive 
suggests 


forward nose, central fucl bay 
ind tail powerplant Height of the 
vertical tail assembly dictates that it be 
hipped separately and attached at the 
Wing panels also attach 


scctions 


firmg pont 
t the launching site 

Details of Snark structure have not 
been released; but Northrop interest 
in several areas of structural develop 
ment indicate some of the possibilities 
* Experimental cast magnesium wing 
was produced by the company (AW 
magnesium casting produced 
time, the unidentified panel 
1 size and shape that could 
only have been a Snark outer pancl 
It was fabricated as one of several 
ilternate methods of wing construction, 
id studied in contrast to the more con 
ventional multi-spar 75 ST makeup 
¢ Foamed-in-place plastics have been 


] irgest 
it the 


was of 
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Napier Test Missile 


Ramjet test missile developed by Napier has reached heights “greater than any similar 


British Missile.” 


It was destroyed while still climbing to avert danger to shipping. 


lest 


missile is integral ramjet device, about 17 to 20 ft. long. 


used by Northrop in small sections; 
ce ot th« 
material 


possible applications for 


such would be in fabricating 


the constant-chord control surfaces of 
Snark 

e Sandwich materials, which are natural 
such kinds of structures 
is cargo floors and aircraft bulkheads, 
re another Northrop technique. Onc 


would be in the bulk 


choices tor 


prospective use 
heads of Snark 

All units are 
in the field; quick-disconnects 


designed for cas iS 
sembly 


are used for all mterconnected systems 


Test Program 


Northrop’s test program with the 
Snark probably followed the typical 
pattern of development, including wind 
tunnel and free-flight models. It used 
) number of acrodvnamic test vehicles 
Snarks without guidance—for determin 
ing the basic airframe and svstems char 
icteristics before marrving them to the 
guidance Paralleling this ai 
frame program was extensive flight-test 
development of the guidance system, 
which first flew in a converted Northrop 


P-61 Black Widow night fighter. Many 


svstem. 


hands-off flights were made m_ th 
Widow and m later aircraft more rep! 
sentative of Snark before the Nik. 1 
vas released for flight in a missik 
Early flights of Snark 
made at Holloman Au 
Center, controlled b ommand 
links from mother aircraft 
prototype We 
vith its n 


insferred to 


urtrain 
Development 

oud 

\tte 


pon 


mice 
Snark 
system, complet 
flight tests were ti 
it Cocoa, Fla 

Lhe flights 
has led the area between Cape Canavera 
nd the 
dubbed 
missile wags 
of Snarks wer 
program, but 
the program 
rate duc to troubles 
verv low 

Next step for the Snark will be de 
the production decision 
decided to make the 
long-range — pilotless 
trang groups can 
missile within a 
ifter the 


became i 
Wigation 
AP ATIC 
number of made the 
down-range islands to b 
Snark-infested waters” by 
It is true that 
dumped 
frequenc\ 
continued 
ifter 


SOT 
i number 
during the 
cdlecre ised 

Current los 


launching 1 


termined by 
If the Air Force 
SM-62 its _ first 
bomber, then USAI 
start to get the 
tively short 


rela 


tim decision 





HOW FRUEHAUF TRAILER COMPANY, 
Detroit, Michigan, mounts Tim- 
ken bearings on a typical trailer 
wheel hub to take heavy loads, 
reduce friction, assure depend- 
able performance. 


35,000-pound airport rolls on 
TIMKEN’ bearings 


O make possible launching jet 

fighters and missiles without run- 
ways, Fruehauf built the new ‘Zero- 
Length” semitrailer for Martin, Balti- 
more. And to be sure the wheels and 
axles could take the 35,000-Ib. trailer 
load plus the weight of the plane or 
missile, Fruehauf engineers specified 
Timken” tapered roller bearings for 
the wheel mountings. 

Timken bearings take both radial 
and thrust loads in any combination. 
Their tapered construction does it. 
And full line contact between their 
rollers and races gives Timken bear- 
ings extra load-carrying capacity. The 
trailer wheels roll easily on Timken 
bearings. Need no special devices to 


take the heavy thrust loads of turning. 

Wear and maintenance are cut, 
longer bearing life assured because 
Timken bearings practically elimi- 
nate friction. They’re geometrically 
designed to have true rolling motion 
and manufactured with microscopic 
accuracy to conform to their design. 
Closures are more effective because 
Timken bearings hold wheels, hubs 
and axles concentric. Dirt can’t get 
in, lubricant can’t get out. And Timken 
bearings shrug off the shock encount- 
ered pulling the trailer over rugged 
terrain because their rollers and races 
are case-carburized to give them a 
hard, wear-resistant surface over a 
tough, shock-resistant core. The fine 





WE MAKE OUR OWN STEEL 
The special grade alloy steel which 
gives Timken bearings their strength 
and resistance to wear is made in 


our own steel mills. 


Only Timken tapered roller bearings 
have these advantages: 1. advanced 
design; 2. precision manufacture; 
3. rigid quality control; 4. Timken 


fine alloy steels. 








NOT JUST A BALL “_) NOT JUST A ROLLER 


THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL | AND THRUST 


alloy steel used in Timken bearings 
is made in our own mill. We're 
America’s only bearing manufacturer 
that takes this extra step to insure 
bearing quality. 

No other bearing gives you all the 
advantages that Timken bearings 
give you. Specify them for the 
machines you design, buy or build. 
Always look for the No. 1 sign of 
value on every bearing —the trade- 
mark “Timken”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


LOADS OR ANY COMBINATION 





pe oH 


NAGLER HELICOPTER uses co-axial rotor and rotary engine to isolate torque loads 





from fuselage, reducing weight, maintenance cost. 


Rotor Torque Eliminated in New Copter 


White Plains, N. Y.—The climination 
of rotor torque in a simple airframe was 
guiding design criterion im_ the 
development of Bruno Nagler’s latest 
rotarv-wing craft 

The result is a co-axial helicopter of 
unusual layout: a small-chord, wide-span 


the 


rotor above and a wide-chord, small 
span rotor below the fuselage. Between 
these two lifting discs is a rotary engine, 
a sight not scen im aviation circles for 
more than a quarter of a century. 
Nagler’s ideas have tangible shape in 
a single-place test vehicle now flying at 


his company’s area here at the West 


mounted below 


SHORT, BROAD ROTOR 
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chester County Airport. Next step in 
the company’s plan is the construction 
of a pre-production prototype with an 
enclosed, two-place cabin 


Integral Rotor System 


The Nagler rotor system is an inte- 
two lifting 
the 


two 


gral unit consisting of th« 
rotors and their prime mover. In 
test vehicle, it is slung between 
bearings at opposite ends of the rotary- 
engine crankshaft. A third bearing acts 
is a steady-rest for the rotor head at the 
top of a tripod mast structure 

Chis unconventional plan makes con- 


y 
/ 


airframe turns counter to overhead rotor. 


it isolates the 
heli- 
step 


ventional sense, becaus¢ 
torque-producing elements of a 
copter from the airframe. That 
removes many of the usual helicopter 
troubles, which generally can be traced 
to taking out rotor torque reaction, en 
gine vibration and transmission loads 
through the fuselage 

In addition to these certain mechani 
cal advantages, there are aerodynamic 
benefits gained from the division of lift 
between upper and lower rotor. They 
include 
e Partially unloaded top rotor should 
permit higher forward speeds than with 
a conventional configuration. The re- 
treating blade heavily loaded in 
Nagler’s craft—does not stall as soon 
e Lift distribution improvement results 
from the lavout. The hole in the dough- 
nut-shaped distribution of a conven- 
tional rotor system is plugged by the 
lift from the lower rotor of the Nagler 
helicopter 
e Ground 


lc SS 


cushion is “tremendous,” 
because the belly-hung rotor is only a 
few inches off the ground. If a throttle 
stop were used, it would be impossible 
for a student pilot to get out of the 
ground cushion 


Design Details 


Che present test vehicle is powered 
by a McCulloch horizontally opposed 
target drone engine converted to a ro- 
tarv configuration by Nagler Helicopter 
Co. It puts out 72 horsepower at 4,000 
engine rpm., 
to 1.0 for the 

Ihe train chain 
from a motorcycle transmission 
other bits of the rotor system are stock 
automotive parts, mostly Chevrolet “be- 


ind is geared down 1.8 


lower rotor drive 
drive 


many 


geal uses a 
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Nestled in the foothills of the Appalachian 
Mountains, at Marietta, Ga., is a modern in- 
dustrial wonder —the largest integrated aircraft 


plant under one roof in the world. It is Govern- 
heed for the U.S. Air Force 


Ordinarily even a very large plant would have 


Q its hands full producing a plane as advanced as 
= Lockheed’s new 62-ton C-130 Hercules combat 
e transport. Yet so large and efficient is GAP-6 


that the Hercules assignment is but one of three 






major tasks handled simultaneously! 
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Ro es 


Side by side, new Lockheed C-130 Hercules planes (right) and at GAP-6. B-47s shown are earlier models being modernized by the 
Boeing-designed B-47 Stratojet bombers move along assembly lines extensive Mod-IRAN program (Modification—plus Inspect and 
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Parallel lines of B-47s stream toward military service at GAP-6. (seen in reverse in top picture). Lockheed’s 19,000 skilled workers 
At left: new Lockheed-produced planes. Right: Mod-IRAN line keep both vital lines flowing smoothly. At the same time, they turn 
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QUICK FACTS ABOUT THIS 
GEORGIA INDUSTRIAL GIANT 


The main factory building contains 3,265,000 
square feet of production floor space. (Another 
1,035,000 square feet in other buildings give GAP-6 
almost 100 acres of production space under roof.) 


* 


3,361,500 square feet of paved area outside the plant 
provide another 76 acres of space for final work. 
Final assembly bay has a 300-foot clear span, 

45 feet high for its entire 2,045-foot length 


26 radio-controlled cranes, operating on 39 miles 


of overhead track, speed materials to any part 
of the plant in a matter of minutes. 





Repair as Necessary). This program includes over 200 modifications 
and requires major fabrication, assembly and flight-test facilities. 








* 
rs 
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“New Strong Man of the USAF”—the Lockheed C-130 
This remarkable new propjet plane flies farther, faster 


out the 
Hercules. 


oe 





50.000 different 
rushed into production with clockwork precision 


Subcontracts and orders for parts 
materials have been issued to 
contractors 
business” 


parts are fabricated in GAP-6, then 


and other 
7,800 individual 
of whom are in the “small 


7¢ 


classification. 


LOOK TO 


LOCKHEED 


FOR LEADERSHIP 


GOVERNMENT AIRCRAFT PLANT NO. 6 
LOCKHEED AIRCRAFT CORPORATION 


GEORGIA DIVIBION, MARIETTA, GA 


It increases performance, range, combat capabilities and maintain- 
ability of older B-47s, making our defense money go further. 


al al - « 


: 








oe 


and at less cost than any other combat transport. Below: C-130s 
await flight tests before assignment to Air Force Commands 











CLOSE-UPS show Nagler’s contra-rotating rotors. Directional control comes from rudder-pedal-operated friction brakes. 


cause that’s the closest agency.” 

lop rotor has a 20-ft. span and a 
four-inch chord. The two blades are 
extruded aluminum alloy’ with = an 
NACA 23012 profile. Rotor rpm. varies 
between 400 and +450 during normal 
flight 

Che lower lifting unit is now an un 
shrouded, three-bladed rotor of seven 
foot span diameter and 
chord. Blades are built-up wooden con 
struction. 

The engine is a differential bal- 
ance between the two rotors. 

The absence of a tail rotor for 
torque control means a different means 
must be used to change the directional 
heading of the helicopter in flight. The 
pedals are hooked up to simple 
brakes, above and one 
below the engine. By applving rudder, 
one or the other of brakes ab 
sorbs some of the torque of cither the 
lower or upper rotor and enables the 
ship to turn by the unbalance of torque. 


seven-inch 


icts 


infi- 


rudder 
grab-tvpx onc 


these 


Trainer Advantages 


Nagler believes this current configura- 
tion offers many advantages as a train- 
ing craft. The ground cushion effect 
makes it a simple matter for the novice 
pilot to gain confidence. In this re- 
spect, the Nagler craft resembles the 
“flying platforms” which operate essen 
tially within the ground cushion and 
can be flown by inexperienced pilots. 

But outweighing this flight advantage 


58 


is_ the maintenance, Nagler savs 
Onlv about 15 hp. is transmitted to the 
upper rotor, so that none of its parts 
ire highly loaded I his that 
would almost guar 
intec an extremely long life for what 
would be one of the first 
components to give tr 


ind lower rotor maintenance would give 


Cas\ 


means 


good design practices 


otherwisc 
nubl Engine 
no more trouble than their counterparts 
on light aircraft 

These two factors 
maintenance and easy flving—could also 
make the Nagler machine an attractive 
commercial type. The company’s plans 
for the pre-production prototype take 


samc major cas\ 


this into account in cleaned-up lines 
nd improved performance 

The next model will be powered br 
nother McCulloch 
verted to a rotary and using fuel injec 
The bottom rotor would be a di 
four-bladed ducted fan of 


The main rotor system 


cngine, ilso con 
tion 
rect-driven 
5.5-ft. diameter 
would be the 
test vehiclk 
Payload oft 

would ipproximate 600 lb 
with 
1 guide have convinced 
least ex 


same as the one on the 


the commercial modcl 
Some cost 
estimates made these tentative 
specihcations a 
Nagler that this might be th« 


pensive helicopter vet 





Human Factors Meet 
Scheduled for June 

The fourth annual human enginect 
ing institute will be held by Dunlap 
ind Associates In n Stamford, 
Conn., June 18-22 

T his veal § 
day advanced 


program will be a five 
course built around the 
design of cquip 


work 


newest 
ment, 


concepts in 
consumer products and 
places 

Emphasis will be on the 


planning 


systems 
Other 
Alloca 


and 


approach to design 
phases of the work will include 
tion of functions men 
equipment, conversion of design 
specifications into hardware, and man- 
machine relations in automation. 
Registration fee is $290, which in- 


between 


ludes textbooks and other materials 
l’nrollment deadline is Mav 21. Write 
Dr. Leon L. Vhomas, Director, Iluman 
Engineering Institute, Dunlap and As- 
wiates, Inc., 429 Atlantic St., Stam 


ford, Conn 


United Changes Engine 
Order on Half of DC-8s 


United Air Lines has split its order 
for 30 Douglas DC-S jet transports to 


call for 15 with the Pratt & Whitney 
157 engine and the other 15 with the 
more powerful P&W J75. Originally, 
United had ordered all 30 of its DC-S’s 
with the J57 ject engine. W. A. Patter- 
UAL president, said the first 15 
planes equipped with the J57 would be 
converted to the J75 at a later date 


son, 
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Enjay Butyl rubber— 
vital artery in newest airliners 





Douglas chooses Enjay Butyl for rubber components of the hydraulic 
systems in many of its famous DC-7 airliners. These components, which 
help assure the dependable operation of everything from wing flaps to 
landing gear, are proving over millions of air miles their durability 
and resistance to wear. 

Versatile Enjay Butyl rubber may well have a place in your operation. 
It will pay you to investigate the many technical advantages it has 
over other types of rubber. Its price and ready availability are advan- 
tages, too. For full information, and for technical assistance in the uses 
of Enjay Butyl, contact the Enjay Company today. 





Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Other offices: Akron « Boston « Chicago « Los Angeles + Tulsa 





PAN-AMERICAN GRACE AIRWAYS, INC. 


ROYAL DUTCH 
AIRLINES 


KLM-ROYAL DUTCH AIRLINES 


Conadian Gacific 


AIRLINES 


CANADIAN PACIFIC AIRLINES 


A\\ // / Al 


ALITALIA AIRLINES—ITALY 


NATIONAL AIRLINES 


Over 25,000 flight hours! 

That is the proven record to date behind Bendix’ 
RDR-1 Weather Radar. That is why more and 
more major air lines and companies that operate 
their own aircraft are specifying Bendix Weather 
R id ir. 

With the RDR-1, pilots can see ahead up to 
150 miles, get a true picture of the weather that 
confronts them. Even at night or under instru- 
ment conditions, the RDR-1 sees rainclouds, snow 
and hail . . . locates and pinpoints turbulent areas 
of any size and intensity ...and reveals safe 
passageways through or around them. 

In addition to improving flight safety through 


Bendix RDR-1 Weathe 


(Gud Creel 


ISLAND CREEK COAL CO. 


qi SS KUDNER AGENCY. INC 


MINE SAFETY APPLIANCES 
COMPANY 


TENNESSEE GAS 


TRANG MwMISCSton ComranyY 


NATIONAL yo ed 
‘FS PRODUCT 


ARTHUR GODFREY J. S. ABERCROMBIE 





NORTHWEST AIRLINES EASTERN AIR LINES 


Bendix’ \Neather Radar 


than any other make! 


storm areas, the RDR-1 can be used as a navi- 
gational aid and for terrain mapping. And, unlike po a oe 
other manufacturers, Bendix offers you a choice pilot sees it on Bendix 


of either C-Band (5.5 cm) or X-Band (3.2 cm), Weather Radar scope lo- 
cated in cockpit. It indi- 


depending on your operational requirements. 
cates that, by changing 


For further information about the RDR-1, air 
lines are requested to contact the Aviation Manager, right, a smooth, storm-tree 
Bendix Radio. Companies interested in installing route is available through 
Bendix Weather Radar on their aircraft can get the turbulent area, 
complete data from their nearest Bendix Radio 
Sales and Service specialist. Write for his address *Reg. U. S. Pot. OFF. 
and a copy of our booklet, “Bendix Airborne 


Radar Systems.”’ No obligation, of course. 
i” Radi 
Bendix Radio Division © Bendix Aviation Corporation @ Baltimore 4, Maryland sO 


Radar is already installed or currently being installed on the aircraft of these firms: 


course very slightly to the 


= 
Progress Through Chemistry 


DAVISON CHEMICAL CO. ah 
co. IDEAL CEMENT CO. : 
THATCHER GLASS MFG. CO Division of W. R. Grace & Co. Kewanee 
° ALUMINUM COMPANY 


OF AMERICA 
(OF KEWANNEE Oil CO. 
. Seether 
rrr “(= teceet{ea 


CONTINENTAL CAN CO., INC, GG P 
, Mapu’, ia 





COLUMBIA GAS 
SYSTEM SERVICE CORP. 


A 
7T\ 


TRIANGLE CONDUIT 
& CABLE COMPANY, INC. 


+ SOUTHERN ee 























TANDEM 
TRANSISTORS! 














Housed in a single case, two dce-coupled transistors now open 
an entirely new field for the mighty midgets of electronics as 
oscillators, multivibrators, flip-flops, switching devices, etc.! 
A common-collector transistor stage acts as the input device of a second 
iransistor to serve as a useful type of dc matching transformer. No extra power 
supply is required since the first transistor represents the base leak for its successor. 
Now available in limited quantities for laboratories and research. 


For complete details on the MT-1 Tandem Transistor write or wire: 


MAR /ELLG Electronics Division 


NATIONAL AIRCRAFT CORPORATION 


3411 Tulare Avenue, Burbank, California 
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MAR /ELLO 


In addition to the tandem transistor 
described on the preceding page MARVELCO 
also produces the following transistors avail- 
able for immediate delivery in commercial 
quantities: 


TvRE “9” 

Audio Frequency Junction Transistor 

The Type “‘J"’ is designed for use in medium 
gain, low-to-medium power applications at 
audio or ultrasonic frequencies. 


TYPE ‘IF’ 

Intermediate Frequency Junction Transistor 
Available for the first time is a transistor 
designed for switching speeds and still pre- 
serving high collector dissipation. For use 
in medium gain, low-to-medium power appli- 
cation at ultrasonic frequencies 


TYPE “HF’’ 

High Frequency Junction Transistor 

Type “HF” is designed for use in medium 
gain, low-to-medium power applications in 
the high frequency spectrum 


TYPE ““JP-1°’ 

Power Transistor 

Designed for use in medium gain, intermedi- 
ate power amplifier and switching applica- 
tions. For maximum efficiency in push-pull 
operation, matched pairs may be ordered at 
no additional cost 


TYPE “RF-1°’ 

Junction Type High Frequency “Ham” 
Transistor 

Designed for use in medium gain, low-to- 
medium power applications in the high fre- 
quency spectrum 


TYPE “CQ-1" 

Junction Type “Ham” Transistor 

Designed for use in medium gain, low-to- 
medium power amateur applications at audio 
and ultrasonic frequencies 


MARVELCO TRANSISTOR SOCKETS 
Socket permits ready interchange of transis- 
tors and precludes damage to transistor by 
soldering unit into a circuit. Designed for 
group mounting permitting space conserva- 
tion when a large number of transistors are 
to be mounted in final assemblies such as 
computer circuitry. Also has high degree of 
utility in R&D bench work stage of circuit 
design. 

TYPE HS 

High speed switching transistors having very 
rapid rise and power time characteristics. 
These units combine high peak current capa- 
bility and low saturation potential drop. For 
use in computer and flip-flop application. 


For complete specification data write to 
MAR /ELCO Electronics Division 


NATIONAL AIRCRAFT CORPORATION 
3411 Tulare Avenue . Burbank, Calif. 
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ANTI-MISSILE 


ANTI<ANTI- WIGSILE - MiSSILL missile 
ea) a) eee, 
et pt rh ic ing 


Missile names are getting a bit silly, 
don't you think? I mean, your friends 
ask what vou're working on, and you're 
going to tell them, ‘Ting-aling’? Or 
even, “Ding-Dong’’? 

But be of good cheer; AVIATION 
WEEK has learned that a plan to call 
the new ICBM and IRBM._ projects 
“Peter Pan” and “Wendy” respectively 
has been quietly dropped. 








Lbs 





If vou happen to own a small boy 
or vice versa, which is the way — it 
gencrally is), vou can take his thoughts 
iway from Davy Crockett and coonskins 
with this scaled-down, white USAI 
helmet. 

It’s a flexible plastic unit with a foam 
rubber cushion at the top and adjustable 


head and chin straps for fitting five- to 


fifteen-year-olds There’s a movable 
visor, an oxvgen mask or voice mike- 
whichever vou need at the moment 

and a magnetic compass with siren at 
tached. 

Incidentally, if vou don’t explain 
the part about the siren, there's 
just a chance vour boy won't find it 
out; this makes for domestic tranquility 


Bassons Industries Corp., makers of 
real “hard-hats” for grown-up Air Force, 
Navy and Marine pilots, also make 
these boy-size units Phev cost about 
$3, which is a small price to pay for 
the shining eves and the look skyward 
vhen an F-S86 bowls over the chimneys 


The enginecring-wanted ads that fea 
ture lovely scenen 

Would solve the problem neatly if 
instead they offered greenery 

[ am promised a tax cut m 1957 
I also will be disease-free, younger and 
safer in a peaceful world The aut 
mobile accident rate will be down, The 
sun will alwavs shine over Ridgewood 
N. J., on a house which will require 
much less of my time and moncy 

Why? 

Cause bv then we'll have the FS\ 
l‘arth Satellite Vehicle—that’s why 

Science’s greatest triumph,”” trum 
pets a popular magazine, “heralds new 
life for all.” This kind of blatant 
crosslv inaccurate overselling must bring 
tears to the eves of the dedicated scien 
tists who even now are sweating out the 
5.000 haurs till firing of what the 
fondly hope will be the 
first successful satellite 

And that one won't cut taxes, o1 
climinate muscular dystrophy, or keep 
it from raining on the weekend vou want 
to lime the lawn It will only be a 
useful little instrument, to 
make it possible to learn something 
more about this minor planet of an 
undistinguished star 

Said B. C. Monesmith, Lockheed vp 
“This plane (the F-104) could be cruts 
ing along minding its own business and 
be fired at by a 16-in. naval gun. If the 
“ hic h he 


ind even pra\ 


screntihic 


pilot should happ« n to see it 
could—he could avoid it, swing along 
side and inspect it, and then accelerate 
awav from it gomg in the same direc 
tion.” 

Cautionary note to curious pilots If 
vou try this, remember that the prox 
imity fuse was invented in 1944 

i oe oe 

Shall we bury Buck Rogers? I’m 
so tired of reading stories that begin 
“The Buck Rogers era officially cam 
to life today in the Arizona desert 2 
All vou have to do is mention pressur¢ 
suits or a rocket-powered airplane and 
there’s ol’ Buck, with his ROB (Rocket 
on-Back) package, about to twist the 
knob of the gvro-cosmic-relativator 

Actually, the fictional hero of the 
elderly comic strip has long since been 
beaten to the technological punch 
everv day by engineers and scientists 
in routine development work Buck 
never even realized he could do any- 
thing to remedy those blisters on his 
bottom from the rocket cxhaust.—DAA 
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MANAGEMENT 





Better Utilization Eases Engineer Dearth 


By Henry Lefer 


American industry has an estimated 50,000 new engineering jobs to 
fill this year. But less than half that number of engineers will graduate from 


the nation’s schools and universities. 


The year's crop of new engineers is reckoned at 23,000. About a third 
of these are members of the Reserve Officers ‘T'raining Corps and will not be 
available until their military commitment has been taken care of, after which 
they may elect to continue in the service and remove themselves completely 


from the industrial market. 

In the face of this situation, the 
wiation industry, along with other 
U. S. users of technical manpower, has 
been making great efforts to improve 
utilization of highly trained personnel 
and to attract a greater number of tal 
ented young people into the engineer 
ing profession. 

But while these are being 
pursued, there is a mad scramble by 
share of the available 
technique 
However, 

pictur- 


programs 


industry for a 
supply, using 
of advertising recruiting 
the glowing advertisements 
ing each aviation company as the answet 
to an engineer's praver have a way of 
backfiring. Many engineers complain 
that thev feel like a bride who has been 
swept off her feet by an ardent suitor, 
vowing undying love and promising her 
the world. Once the contract is signed, 
thev sav, the world has a wavy of shrink- 
ing and the ardor cools—especially since 
it must be shared with perhaps 2,000 
others in the enginecring harem 


ilmost every 


The Engineer as a Person 


James H. ‘Tavlor, director of 
trial relations at Procter & Gamble, has 
things to sav about 
not restricted 


indus 
some interesting 
this, and his remarks are 
to the manufacture of 
Impl 

e We tell the enginecr we want him to 
have high technical competence, then 
issign him to non-technical jobs or jobs 
that handled by non-technical 
peopl 

e We sav we want him to b« 
then have serious talks with him when 
he departs from conventional or tim¢ 


soap kor CX 


can be 


creative, 


tested wavs 

e We require from him lovalty to man 
wement thinking, vet we isolate him 
from areas in which management con 
cepts are involved. 

e We emphasize the importance of his 
contributions as a technological special- 
ist, but pass out our praises and dollars 
to the engineer who becomes a super 
visor Or production supervisor 

@ We demand performance from him 
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is an individual, but treat him physi 


cally as a member of an unidentified 
mass 

lo point up the damaging cffects of 
thinking, ‘l'aylor 
survey made as 


Henry E. 


l his sur 


such management 
disturbing 


thesis by 


quotes a 
part of a masters’ 
Sodke, at Purduc 
vey attempted to compare the attitudes 


with 


University 


of engineering students in college 
those of enginecrs employed in industry 
\mong the findings 

e Management recognizes the engineer 
is a professional, with correlative au 
thority and responsibility: 31% of the 
students thought ves; 24% of the en 
gineers in industry thought ves 

e The engineer feels a sense of impor- 
tance to the company: students, 3¢ 


cs: industry cngincers, 22 ves 
e Personnel policies of the company 
do not maximize the engincer’s contri- 


they do 


butions: students, 23 
not; industri 
¢ Employe will not have an opportun- 
ity to contribute ideas 


irca of responsibility 


enginecrs, 3 cs 
on management 
decisions in hi 
tudents, ( ves, thev will not; indus 
try engineers, 2 vcs 

¢ Employe will have the opportunity to 
usc a great portion of his training as an 
student +3 ves; industry 
cngincers, 27% ves 

e The engineer seldom knows if man- 
igement is satished with his work: stu 
dents, 10° ves; industry 


~ 


25% ves 


cnginec! 


cnginec’®s, 





Continuing Shortage 


The gap between demand and supply 


of engineers and scientists in this coun- 
try is likely to grow larger as technology 
takes an even larger part in American life. 

In this 
Aviation Week discusses how the pres- 


second of a two-part. series, 
ent supply of trained manpower may be 
used effectively 
can be done to increase the supply in the 


more and shows what 


future. 











This survey is disturbing from two 
viewpoints: Not only does it show the 
deterioration in attitude that takes place 
ifter the student industry and 
begins to rub against management prac- 
tices; but it also shows the verv larg¢ 
negative attitude existing in the stu 
dents before thev have had any direct 
with industry. 


centers 


contact 


Shaping the Environment 
Many 


thing about the conditions responsible 
for such attitudes. The following ex 
imples are typical 

At Glenn L. Martin, 
is based on recognition of the 
human as an 


companies are doing some 


ompany policy 
n cd 
of cach individual and 
establishment of an environment. to 
itisfy these needs, according to George 
S. Trimble, Jr., vice president-engincet 
ing. ‘Trimble “Nlanagement must 
feel that each individual can do better 
than today, and provide the 
pportunity for him to do so.” 
Gencral Electric this atti 
tude. “If we expect first-class engineer 
ing contributions, we must provide first 
class surroundings,” savs C. H. Linder, 
GE’s vice president-engineering. Fur 
thermore, cnginecrs are 
vitally interested in knowing where 
they stand financially with respect to 
their field, and where they 
may expect to go. Management should 
provide this information. “One ounce 
of solid fact about salary will 
pounds of vague dissatisfaction,” Linder 


SdVS 
tomorrow 


a onds 


Linder savs 


others in 


cure 


SAVS 

Ihe need for communications, verti 
lly from the top down, horizontalh 
iround the enginecr, and circumferen 
tially with the community, 1s 
by Dr Wheeler, vice president 
engineering at Sperry Gyroscope Co 
Sperr im open-door policy 
for everv engineer who thinks he can 
do more or better in a different job. The 
policy is not designed to encourage job 
hopping; on the contrarv; the company 
feels it has produced greater stability 
bv getting the right men into the nght 


stressed 


Lvk 


ilso stresses 


jobs 

\t GE this policy of fitting the man 
to the job starts at the very beginning 
When junior hired, after 
mm orientation period including plant 
tours, formal talks and interviews, thc 
new employe is given a temporary as 
signment, guided to the extent prac 
ticable bv his own desires. After threc 
months, he is re-interviewed, and if 
both he and his immediate supervisor 
indicate satisfaction with the arrange- 


enginecrs arc 
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Soviet Curriculum 





Distribu- 
tion in 
percent 


Subjects 


Political 


1. Principles of Marxism-Leninism... 
2. Political economy 


General scientific 
3. Foreign language 
4. Higher mathematics 
5. Physics ‘ 
5. Chemistry - - 

Descriptive geometry 

8. Drawing and graphics 
). Theoretical mechanics 


General engineering 

10. Physical metallurgy 

11. Strength of materials needa 

12. Theory of machines and mecha- 
nisms - . : - 

13. Machine components 

14. Metallography - . . 

15. Nomography -. . 

16. Electrical engineering 

17. Fluid mechanics 

18. Tolerances and measurements 

19. Thermodynamics and heat power 
engineering 

20. Study-practice 


Specialized engineering 
21. Lifting machines... 
22. Machine tools (general) - . _ . 
23. Kinematics of machine tools_ 
. Design and calculation of machine 
tools _ . 
. Technology of metal cutting. 
Cutting tools 
- Technology of machine building 
. Welding ’ 
29. Machine foundings 
Drives pn 
Cold stamping - - 
2. Structures and their design . 
Machine-shop layout 
Electric equipment 
Automatic machine tools _ 
. Heat treatment (tempering) -- 
. Organization of production. 
Cost accounting and norms 
. Fire prevention and safety 


t 


of which—lectures_. ’ 2 
_ laboratory, practice 2, 664 | 28 


M.1.T. Curriculum 





| ——— | Term of 
oud study 


Subjects 
percent 


Humanities and social sciences (not 


differentiated) 


General scientific 


General inorganic chemistry - . . 
Physics - 
Calculus and differential equations 
Descriptive geometry 
Engineering and machine drawing. - 
Theoretical mechanics 

Statics 

Dynamics 


General engineering 


Technical mechanics 
Strength of materials 
Testing materials laboratory 
Machine design 
Fluid mechanics 
Fundamentals of heat power engi 
neering weenie 
Fundamentals of electrical engineer 
ing on men 
E ngineering metals 


Specialized engineering 


Machine tool laboratory and practice 
Engineering laboratory . 
Metal processing - 

Mechanical behavior of metals 

Metal cutting principles son 
Mechanical engineering pana. aon 
2 elective half courses... - 


| Senn oe 


Athletics... ..... 
Military science 
Quiz periods 





university with that 


Massachusetts Institute of Technology. 


TABLES COMPARE mechanical engineering curriculum of Soviet 


ment, this job becomes his permanent 
issignment. If not, he makes a threc 
month trial at another job. Usually it 
takes no more than three such trials to 
find a permanent slot for a new man, 
GE savs 

Ihe engineer must be given the op 
portunity for professional growth. ‘There 
ire several ways of doing this. He 1s 
1ided in joining pro- 
fessional societies. He is given help 
the publication of professional papers 
Advanced study is encouraged and its 
cost often reimbursed. At Sperry, mor 
than 600 employes are now attending 
school under a program where the com 
pany will refund up to half the tuition 
cost. Sperry also permits its engineers 
and scientists to use their work at the 
as the basis for their thesis. 
also allows time off for 
toward their doc- 


cncouraged and 


company 
The company 
cngineers working 
torate, 

Republic has set up a $10,000 fund, 
administered by assistant chief engineer 
Bortner, to send company engineers to 
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short courses and seminars related to 
their work 

Many engineers resent the fact that 
often they can advance only by moving 
into managerial o1 supervisory positions 
Not only does this represent a morale 
problem, but it is a drain on the avail- 
able creative engineering Many 
companies in aviation provide parallel 
idvancement 


supply 


ladders for 

l'rimble savs Martin feels 
neers and creative peopk 
ible to climb the ladder of salary and 
prestige without having to switch over 
to the management side of operations 


that engi 
should be 


Managers and supervisors are necessary, 
ind those showing the required talent 
are encouraged and helped into this 
field. 

General Electric also is trying to pro- 
vide parallel paths. But it is important 
to remember, says Linder, that engi- 
neers do make good managers. Of GE’ 
100 decentralized operations, about 75 
are managed by engineers, Linder says. 

Do aviation companies over-advertise, 


over-hire and hoard enginecrs? A num 
ber of firms frankly admit they do 
Probably the great majority are guilty 
But there are reasons 

Dr. S. W. Herwald, manager of en 
gineering at Westinghouse’s Air Arm 
division, points out that the average 
company may be trying to land a num 
In today 
suicide to 


ber of contracts at anv tim 
tight market, it would be 
have to start assembling the 
engineering staff after the contract is 
signed. So Air Arm, for instance, 
engineers on what Herwald calls an “op 
portunistic basis”’ ind wher 
ever they are available. 

lor the same reason, 
not let its valuable engincers 
completed 


necessa\4ry 
hires 
whenever 


1 Compan dk CS 
go when 
contracts are canceled o1 
Frank Fink, vice president and chicf 
engineer at Ryan Aeronautical Co., 
points out. Instead the company maj 
draw up new projects to keep its per- 
sonnel busy until a new job comes 
along. 


Many engineers complain that in this 
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FASTENER PROBLEM 


Reducing weight and saving time 
in joining major substructures 


Use of a hex shaped or 12 point type nut *9 join major aircraft substructures and com- 
ponents means two costly, time-consumine operations: 1) end-milling bathtub recesses 
to provide adequate wrenching area, and 2) precision drilling mating bolt holes . 
and an accompanying high percentage of misalignment rejections. A simplification of 
these fastening operations has long been an objective of every major American aircraft 
manufacturer. 

ESNA type 2552 is the newest and most efficient solution to this problem. First, the 
shape of the nut fits into a simple drilled hole . . . the nut does not have to be held for 
wrenching. The bathtub recess for the nut is completely eliminated. In many cases this 
permits major reductions in the size and weight of the forging or structural members to 
be joined because edge distances can be reduced 

Second, a floating action of .030”, perpendicular to the axis of the bolt hole, is de- 
signed into the nut. As a result misalignment rejections are virtually eliminated and 

production economies result from working to 
the normal tolerances required for installation. 
Third, a steel clip is offered which snaps on 
the nut and when the unit is inserted into a 
drilled hole it locates and holds the nut in the 
proper position to receive the bolt 
Fourth, to meet the tensik requirements of 
these critical applications this nut deve lops 
180M psi at the pitch diameter of the bolt. 
Fifth, type 2552 is made lighter in weight 
by using an aluminum alloy cradle to support 
the nut body 
Sixth, this new high tensik floating barrel 
Barrel design eliminates need for wrenching nut uses a red nylon locking collar to guarantee 
area. ‘‘Floating’’ principle eases close toler- 
ance requirements and compensates for mis- vibration proof, self-locking performance and 
alignments. Shown without clip extended re-usability. 


Do you have an assembly problem the new type 2552 can 
solve? It is available in ‘4-28 through 34-16 fine thread sizes. 


MAIL COUPON FOR DESIGN INFORMATION 


Elastic Stop Nut Corporation of America 
Dept. N69-325, 2330 Vauxhall Road, Union, New Jersey 
Please send me the following fastener information 


Elastic Stop Nut bulletin [) Here is a drawing of our product 


}) Reference book of fastener What self-locking fastener would you suggest? 
problems 





Name_ EE 


Firm__ 








Rice 


City —e_ 





a ce ee ee ee oe 
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situation they are often reduced to 
“boondoggling’” or doing “\WPA-type”’ 
work. ‘They complain too that the in 
dustry has for several years been opet 
ating under a “‘gentlemen’s agreement,” 
which makes it difficult for an engineer 
to better himself by moving from one 
company to another 


‘Gentlemen's Agreement’ 


Ihe Engineers and Scientists of 
America say this “gentlemen's agrec 
ment” dates to a 1951 letter from Brig 
Gen. Arthur Thomas, then command 
ing officer, Headquarters, Eastern Ai 
Procurement District, asking the an 
craft industry not to “engage in disrup 
tive practices” such as pirating workers 
from other essential industries, adver 
tising indiscriminately, hiring workers 
from outside the community before full 
use is made of local, qualified man 
power or hiring more than needed o1 
can be absorbed in a reasonable time 

ESA says the only request of Thomas 
letter that the industrv has followed 
closely is that about pirating. Most 
companics in the past have refused to 
hire an already employed engincer un 
less he had first obtained a written re 
lease from his present employer (who 
was then supposed to forward his per 
sonnel file to the new emplover) or had 
been out of work for at least 30 days 
lo ESA this practice is “unfair and dis 
criminatory” and “‘persistently and 
flagrantly adverse to the interests of 
professional engineers and scientists.’ 

This policy may be due for a change 
In reply to a letter from ESA president 
Joseph Amann, Assistant Secretary of 
the Air Force Dudley C. Sharp wrot« 
on Dec. 22, 1955, that Gen. Thomas 
letter had been written in the context 
of the Korean war when Air Force was 
worried about industrv’s ability to meet 
production schedules. “The Air Force 
does not have an existing policy in ef 
fect respecting compulsory manpower 
controls,” Sharp concluded 


Salaries Will Rise 


If the lid is lifted, observers do not 
believe it will necessarily be reflected by 
casing the engineering situation. The 
primary result will be that engineering 
salaries will rise to the extent warranted 
by the tight supply. However, it may 
reduce the large “floating population” 

engineers in the process of changing 
jobs. It has been estimated that a 
loss of as much as 5% of our engincer- 
ing productivity can be traced to the 
men who are between positions Or mn 
the process of becoming familiar with 
their new position. 

Until now, ESA savs, it has been 
mainly the new engineers who have 
benefited from the shortage—the 5,000 
organizations with 50,000 openings bid 
ding for this vear’s 23,000 graduating 
ngineers are driving beginning wages 
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up to around S?#0U a month. ESA warms 
the voung engineers they may soon find 
that thev ar 
their first 
their high starting rate. 
for this compression from the bottom 


setting a good share of 
merit raiscs m 


The only cure 


’ 
three vears 


is elevation of the whole engincerng 
larv struturc ESA claims 
Frank Fink says that duplication of 
cttort waste 1 great deal of technical 
Manpowe! 
One sour f this 
practice m= man 
ing full speed ahead when a new proj 
ect is started. ‘The development, design, 
cven production groups, immediately go 
into full ope hoping thereby to 
save time in the 
is correct technical data be 
much of the work must 


wasted cftort 1s 


organizations of 


ition, 
long run. But in the 
long run, 
comes a\ ulable. 
be revised or done over 

Often 
duplication of eftort between the pnme 
duphi itc 


manpower Is W isted bv the 
contractor and his supplier 
testing of equipment and components, 
{ example 

Mir bores ; trving to end 
of duplication bi 


mother 
Mayor souree hand 
picking contractors for mayor proyccts, 
instead of calling for design studies and 


proposals from the entire industry 


Projects vs. Systems 


\ number of companies have reorgan- 
ized their enginecring sct-ups to make 
more effective use of trained manpower. 

Republic beheves that 
gained important advantages by 


changing from a project type organiza 


for exampk 


it h is 


tion to a systems engimeccrng organiza 


tion. Under the svstems set-up, the 
project engineer retains over-all charge 
of a project and is responsible for the 
ircraft shell. Bortner com 
pares him to gencral contractor,” 
to the 


groups—each with its 


structural 
who then “‘Icts out subcontracts 
Various svstems 
hydraulic, irmament, 


mechanical and 


own clief—for 
powerplant, controls, 
clectrical work 

Since the same chicf is in charge of 
the same phase for all of the company’s 
projects, improvements developed in a 
particular project are quickly fed back 
into all projects. ‘This set-up also gives 
better control of Bortner 
avs. Previously, after the workload had 
its peak, a project engineer often tried 
to hoard engineers for his next project 
Under the new set-up, as soon as a sys 


In Inpowc & 


tems engineer finishes his job he 

turns to his systems chiet, who can then 

assign him to a new project 
Not all companies see the 


mswer to their prob 


systems’ 
ipproach as the 
lems. Some, such as Northrop, have in- 
stituted a hvbrid organization, combin 
mg features of both types. Some, like 
Sperry, believe the efficiency of a pat 
ticular type of set-up depends on the 
ability of the managerial personnel. 
Furthermore, Sperry believes the proj- 
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TYPE 
30E16 


With its 30-volt, 100-ampere rating, 
the Type 30E16 offers increased out- 
put and reliability that make it the 
ideal replacement for existing 50 and 
75 ampere aircraft generators. In most 
cases, it can be used with existing con- 
trol equipment—with types 1042-17 
and 1589-1 voltage regulators, for ex- 
ample. 

This generator can be furnished with 
either square or round mounting flange 
and is suitable for use on P & W 985, 
P & W 1340 and P & W 1830 engines. 


EATONTOWN, N. J. 


DC GENERATOR 


For military applications, the gen- 
erator conforms to AF Drawing 52B- 
6588 and will deliver full output at 
35,000 feet altitude and 75° rated 
power at 50,000 feet. 


CHARACTERISTICS 


Speed... .. “ .. +. -2500-4500 rpm 
Min. Speed for Regulation ... .2500 rpm 
Max. Speed for Regulation ...5500 rpm 
Pic sackenne a , 3000 watts 
Min. Air Blast Pressure ...6 in. water 
stances : .39.5 Ibs. 


For complete information about Bendix 
Red Bank Generators . . . both DC and 
AC ... write us today. 


a 


West Coast Soles ond Service: 117 E. Providencia Ave., Burbank, Colif. 
Conodion Distributors: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q. 
Export Soles: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
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SEAL THAT CAN TAKE IT 


NEW COHRLASTIC HT SILICONE RUBBER 
MAKES SEALS TWICE AS STRONG 
IN TEMPERATURES —100°F TO 400°F 


Possessing high physical properties, roughly good flexibility at low temperatures ( 100 °F 


twice those of any other commercially avail- for HT 666 65 F for HT 655) 


able silicone rubber, two new compounds, Advance tests by process groups of several 


Cohrlastic HT 655 and HT 666, offer a useful major aircraft companies have resulted 
preliminary specifications of HT 655 and 


in 


combination of high strength, excellent abra- 
HT 666 for seal design for new jet aircraft 


sion resistance and extremely good tear and 
Highly recommended for use as seals for drop 


cut resistance at temperatures far beyond 
the range of other silicone rubbers. tanks, pylons, under wing stores, hatches, 
Seals, fabricated from these remarkable com- windows and drag chute doors 

pounds, greatly reduce maintenance costs and For information and engineering assistance 
service life because of their with your particular seal application, write to 


at 400°F and The Connecticut Hard Rubber Company. 


offer increased 


excellent strength properties 


TESTS PROVE COHRLASTIC HT 655 AND HT 666 
FAR SUPERIOR THAN OTHER SILICONE RUBBERS 


TEAR STRENGTH TESTS TENSILE STRENGTH TESTS 











AT75 F. AT 400 F. 
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COHRLASTIC COHRLASTIC COHRLASTIC COHRLASTIC 


‘ 
Ppeiied COHRLASTIC HT 655 COHRLASTIC HT 666 
50-Durometer Actual Valve 60-Durometer Actual Value 


As Received 
Durometer 54 62 
Tensile Strength, psi 1650 a 10 
Elongation 820 650 
Tensile Stress at 100 Elongation 17 25 
Tear Resistance Ibs. /in 206 200 


Heat Resistance, 70 Hrs. © 400°F 
Hordness channe 

Tensile Strength Change, ° 
Elongation Change 

Tear Resistance Change 


Bend (flat 


Compression Set, Percent of Original Deflection 
70 Hrs 212 F 
22 Hrs 300 F 
70 Hrs 300 'F 


low Temperature Resistance 

Young's Modulus ASTM D-797-46 
ot —635°F. Mox., 10,000 psi Poss Pass 
ot —100°F. Mox., 10,000 psi Poss 


THE CONNECTICUT HARD RUBBER COMPANY 


407 EAGT STREET ®@ NEW HAVEN 9 @ CONNECTICUT 





ect approach develops greate! 


corps among engineers, and 
g 


morale booster. 

Republic, Northrop and Gencral 
Electric, to mention only three com 
panies, are actively recruiting Cana 
dian and other alien engineers 
Hiring Aliens 

Ihe process of hiring alicns 1s 
ind complicated. As a result the 
panies are looking for higher-level per 
sonnel than they recruit in this coun 
trv because ot the time and expense im 
volved 


Here’s the storage tube bright 
In general, the alien must declare his 


enough for direct viewing in 
a sun-lit cockpit . . . by several 
persons in a normally lighted 
room or a projection display 
of four feet! With one control 
knob, operator can set display 
for any persistence desired... 
from a few thousandths of a 
second to several minutes. All 
information can be erased in- 
stantly by merely pressing a 
button! 


intention of becoming an American cit 
izcn. In addition, it involves dealing 
with the State Dept., Federal Bureau 
of Investigation, Central Intelligen 
\gon¢ ind forcign government Rx 
public, which is probably the pioncer in 
this field, savs it takes an average f 
10-14 months to get an “alien” engi 
neer cleared for classified work 
Bortner savs that Republi 


ready hired several engincers 


type, v ith several more now in th 
lines 

Farming work out to subcontr 
does not relieve the overall ngmecce4ni 
short ige, but it does offer thie InCiv be 
firm possibilit if help 

Some aircraft companies subcont 
is much as half their work. He 
manv lke to limit their subcontracts t 


complete packages, such as power pach 





etc., preventing wider use of this tecl 





nique 
Industrv is getting a better break 
the military draft situation 1 TCs 
recent Presidential change in §$ 
Service regulations 


Another Farnsworth 
achievement... 


Military Service 
One of many complen olee- Phe new regulations make it possibl 
tronic products developed, de- or young men in certain fields to fulfil 
their military obligation bv serving six 
months on active duty, after which th 
re transferred to the Standby Reserve 
instead of the Readv Reserve as heret 
fore. In the Standby Reserve, th 
not liable for call in Korea-tvpe em 


gencies, but only upon declaration o 


signed. and produced for 
defense and_ industry 
backed by over a quarter of 


a century of continuous suc- 


; 


cess and leadership in the field 
of electronics. ir or an emergency declared by Con 
PTCSS 

Lhe new regulations make several im 


portant exceptions, however. Ineligibl 


CIEE) 3 DMEM 


for six-months’ training and transfer to 
standby are those with skills criticalh 
needed by the militarv. These include 








urcraft and engine mechanic, electroni 
technician, instrument repairman ind 
machinist. 

In the long run, increasing our total 
supph of engineers depends on increas 
ing our supply of properly trained and 
enthusiastic teachers. However, here 

for complete details on the IATRON storage tube, write too, there is a serious shortag 
Dr. Ray Maul, in his Report on thi 
FARNSWORTH ELECTRONICS COMPANY - FORT WAYNE, /ND/IANA Fighth Annual Teacher Supply and 


a division of International Telephone and Telegraph Corporation Demand Study, points out that against 


70 AVIATION WEEK, March 26, 1956 





necd of 1.514 mathematics tcachcrs 
last year, for cxample, there was a 
theoretical supply of only 1,160. ‘The 
deficit was supplied by utilizing general 
cience teachers (292), social science 
teachers (110), physical education teach 
crs (87), physics teachers (63), and as 
orted teachers (197, including 11 musi 
instructors!) 

David Sarnoff, chairman of the board 
of Radio Corporation of America, sug 
gests setting up an interim educ itional 

crve consisting of industry engincers 
nd scientists who would be released 
from their jobs for a year or more to 
teach mathematics and sciences im local 
high schools. ‘The Glenn L. Martin Co 
has started a similar program on the col 
legiate level, with assignment of the 
head of its missiles svstems clectronics 
Dr. Fred B. Havnes, to Drexel Insti 
tute of ‘Technology as a professor im 
clectrical engineering 

\ commonly used technique is to 
offer college and high school instruc 
tors part-tim« or summc! employment 
in the aviation industry. This offers two 
fold benefits: It raises the instructor's 
income, making it easier for him to re 
main in the teaching profession; and it 
acquaints the instructor with industrv’s 
current needs and practices, theoreti 
cally making him a better teacher. Pur 
thermore, if relations are mutually satis 
factory, the instructor often becomes a 
good missionary among his students for 
the company that employed him. 

Some instructors object, however 
Rather than get extra pay for working 
during their summer vacations, they 
would prefer to see the general teacher 

ilary structure raised 

An official of the New York City 
Board of Education has recommended, 
mong other things, that science and 
math instructors be permitted to teach 
cxtra classes for extra pay, thus extend 
ng the supply. Another relatively un- 
touched source of teaching personnel is 
the pool of retired engineers and teach- 

who might be brought into the pic- 
ture as part-time personnel 


Cooperative Education 


Many companies have cooperative 
irrangements with schools, whereby stu 
dents attend classes for three months 
yr a semester, then work in industry for 

corresponding period 

This helps finance the students’ way 
through college and results in eventual 
production of a more fully rounded en- 
gineer 

United Aircraft Corp. in cooperation 
with Rensselaer Polytechnic Institute 
last year pioneered a new approach to 
the problem of providing graduate en 
cincering training when they set up a 
eraduate-branch of RPI near Hartford. 
Ihe faculty consists of RPI instructors 
ind qualified UAC engineers and scien- 
tists. Planned primarily as a means of 
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This Antioch Process* aluminum cast- 
ing is part of a fuel pump for a guided 
missile. The 5/16” walls must pass a 
1500 psi pressure test—no impregna- 
tion permitted. Interior walls are 
smooth and true as-cast. 

If you have a problem aluminum 
casting write us for our most recent 
album of problem castings that are 
problems no more. 

Morris Bean & Company 

Yellow Springs 4, Ohio 

We have available a technical book- 


let on the Antioch Process. 


antioch process casting 








he 


\ 
\ 


help fly the 


/  ~ rn 
cable tension regulators 
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\ 


itis 4 
7+ le ocaraommsnmenrieneenenremanamay 


This new, lightweight regulator maintains precise response 


| 
| | 
| | 
| — for the Fury’s full power controls... ; 
UNDER ALL TEMPERATURES AND FLIGHT CONDITIONS! 


antisense tanhdeeiaseibenenanitmdabainaneat ees capiamenenatitmamsemenearal 


High speed fighters, such as the Navy's North American FJ-4 Fury, demand 
instant response at all times, and under all conditions. Particularly with 
today’s full power controls, a precision system is essential for flying stability. 


Pacific Cable Tension Regulators help provide this precise control response 
by automatically compensating for temperature variations and structural 
deflections which adversely affect control cable tension. 


All Pacific Regulators are simple, self-contained mechanical devices with no 
hydraulics or electrical systems used...no valves or switches...no service or 
maintenance problems. They can reduce rig tension by 50 to 75% with a 
corresponding reduction in friction, and improvement in pilot “feel.” 


The new Model R-87, shown above, was designed particularly for use on 
fighters and other applications where space and weight are very much at 
a premium. Other models are available designed as an integral part of a 
quadrant, cable drum, pulley or built in-line with the system. 


Also, Pacific engineers are available to design a custom installation or fit 
an existing model to your specific control system needs. Write today for 


more information! 
* TRADE MARK 


PACIFIC SCIENT 


REPRESENTATIVES 


Pacific Scientific — pioneers in 
aircraft instrumentation and 
accessories since 1919 


PACIFIC SCIENTIFIC CO. 
1428 Grande Vista Ave., Los Angeles 23, Calif 


I'd like more information on a Pacific Regulator | 

——== EE —— 
type of aircraft & installation) 

a 

company__._ 

address___ 





permitting UAC personnel to pursuc 
higher education while maintaining em 
ployment with the company, the school 
will be opened later to any resident of 
the Hartford area. 

Along with increasing the supply of 
teachers this country must consider 
raising the level of what is taught, many 
observers feel. 

DeWitt, in his study of Soviet pro 
fessional manpower, points out that 
Russian training in mathematics and 
the sciences appears to be more thor 
ough than ours. 

Soviet engineering education is char 
acterized by long hours, full weeks, and 
a substantial part of the year spent in 


actual attendance at class—far more than 


the equivalent in the United States, 
DeWitt savs 

DeWitt points out that in Russian 
clementary schools, grades | to 4, tech 
nology and basic sciences take up 25‘ 
of the school time; im intermediate 
grades 33%; in upper secondary school 
grades, the figure is over 40%. 

In engineering schools, approximately 
6-8% of the time is spent on what we 
would call the “humanities”; more than 


7-< 


Z>‘7o 1S spent in gencral science; 25° 
is spent in general, non-specialized en- 
gineering; the remainder, except for 
6-10% devoted to military training and 
physical education, is spent in the stu 
dent’s narrow engineering specialty 

Brig. Gen. Carlton $. Dargusch, as 
istant director for manpower, Ofhce of 
Defense Mobilization, suggests a na 
tional svstem of awards to increase stu 
dent as well as teacher interest in sci 
ence and technology 

Dargusch’s proposal is for an initial 
fund of at least $1 million. ‘The awards 
would go 
both high school and college for su 


to students and teachers im 


perior performance and outstanding 
contributions 

Several programs along this line have 
been in force for some vears. Probably 
the best known is Westinghouse’s an 
nual science talent search 

In addition, several companies, no 
tablv General Motors, maintains a long 
term promotional program, designed to 
interest the nation’s youth in_ tech 
nology iS a Career. 

Education got a tremendous boost 
late last vear when the Ford Foundation 
announced its $500-million = grant 
mainly designed to raise teaching sal 
iries. In addition, more scholarships 
ire being made available constantly to 
help those attend school who might 
otherwise not be able to 

lodav, fewer than half the young 
people in the top quarter of the popula 
tion from the IQ standpoint finish 
four-vear college course. The most gen 
eral reason behind this failure is finan 
cial. It is hoped that increased scholar 
ship opportunities will help increas¢ th« 
vicld from this rich source 
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Equipment Makers Switch to Metal Filters 


By George L. Christian 
New York—A major swing to metal 
being forced upon equipment 


filters 1 
nanufacturers by the 
ited heat from 


Vhe problem i 


increasing gcn 
urframes and engines 
greatest in hydrauix 


+ 


tems, but it also is becoming a fa 


tor in fuel and pneumatic systems 
In hvdrauli stems, heat is 
ond the 2751 limit of 
filters toda 

installations, ex 


ilready 
caching be 
tandard, paper-tvpe used 
It will soon, in 
ced the 400-4501 

gnated nthetic 
Manufacturer 
veral types of 
the challenge of 


rrosion esistance 


nia 
limit of resin-im 
fiber filters 

have come up with 
metal filter to 
high-heat (and 


Hiswel 
often 
coupled with ver 


fine filtration capabilities (down to 0.5 
drop, high in 
lack of 


breaking away of 


mICcTOH), low 


strength, and 


pressure 
TITISI 
dia migration (the 
rts of the filter 
tamination of the hydraulic 
Among the leading’ contributions 
held of metal 


complete 


with subsequent con 
system 
ide in the urcratt 
tem filter iT¢ 
¢ Poro-Klean porous 
eel or other metal filters, which resist 
1 OOO! \ special 


rocess of precision selection of spher 


sintered = stainles 


mpcrature OVCI 


il metal particles for use in the sin 
cred filters allows the manufacturer, 
Kngineering Corp., to produce 


material of highly 


Cuno 
filtering uniform 
porosity 
claims a first in the ficld of 
filtration. By incorporating a 
trong ficld in Poro-Klean 
tvpe filter, contamination as microscopic 
colloidal efhciently re 
moved from hydraulic 
(Among test applications of various 


Cuno filters are hydraulic units for the 


Cuno 
inagnetn 
magnetic 


iron can be 
systems 


NON-MAGNETIC 3-gpm. Poro-Klean filter. 


Fluid passes through stacks to center of unit. 
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) 


Republic F-105, Convair B-55 
ing RB-+7; filters for the air portion of 
the | 89's tucl control. ind 
hiters for a new 
@ Rigimesh, a 
unit which filters 


ind Be ( 


pneumati 
Grumman aircraft 
sintered woven Wir 
down to 5 microns 
very low pr ure drop, has | 
rous Nik 
cloth mav be made of variou 
stainless steel, Monel 
feasibility of u 


being my 


iid 


clop d | rcra Pe 
| he WiI1Tre 
including 


metals 
ind Inconel 1 he 
iumimum or titanium 1 
gated 

APM savs its Rigimesh filters have 
been specified for certam application 
on the F-105, b-107 and B-55 Ih 
company also makes a large variety of 

metal filter ind lars 


heet 


sintered 

1Sx72-in 
e Sintered metal filter, f 
tended area principle, was recently an 
Purolator Products, Inc. B 
using pleated porous metal configura 


filtering crammed 


porous 
porous staink stecl 


iturmg an 
nounced by 
wea sl 


Designed to 
unit can 


fions, more 
into a smaller space 
ite at 1,000F or higher, the 
filter out particles down to 5 micron 
wccording to Purolator. About 250 units 
tested by 


OpcT 
pc 


re currently being. service 
major airframe manufacturers 

Use of the metal and 
cloth materials has spilled OvCI 


these non-filter-tvpe applications, which 


porous Wire 


into 


may help solve serious control and heat 
problems in tomorrow’ fast-flving jects 
ind missiles 

© Boundary laver control. ;dward Kane, 
Cuno’s manager of aircraft told 
Aviation Week that his company has 
taken specimen sections of 
sintered metal to be used for boundary 
layer control experiments by the Battellc 
Institute and by the manufacturer of 
one of the country’s speediest intercep 


tors. 


sales, 


orders for 





West Coast Contender 


Poroloy, a new porous wire material 
made by flattening fine wire into a rib- 
bon, then wrapping it on a mandrel and 
sintering it in a controlled atmosphere 
oven, is finding numerous aircraft and 
AW July 11 
filters are 
\4D and 
Lockheed Ss 


lb irestone 's 


missile applications p. 65 
Production models of Poroloy 
Douglas 
102, 


Constellation and 


being used on the 


r4D, 


Super 


Convair's |! 


according to Poroloy 


filter's 


Corporal missile, 
Equipment, Inc the manufac 
turer. 

Ihe material can be fabricated from 
numerous types of metal including stain 
less steel, Haynes alloys, Nichrome, 


nik kel 


Poroloy can 


copper and brass. 


filter down to ten mi 


crons, resists high heat, and can be used 


in either air or hydraulic applications. 


Its relatively high strength allows it to 


resist system surges above normal pres- 
sure. 
sheets, in 


Poroloy can be made in 


seamless tubing of various diameters, 
and it can be formed into relatively com 
plex shapes. 

The company says that it is also very 
active in the fields of transpiration cool 


ing and boundry layer control. 





Dr. David B. Pall president of the 
Pall Filtration Co. (parent organization 
of Aircraft Porous Media ws that 
wing flap leading edge strip 


with APM 


successfully for 


porous 


made material have been 


used suction boundar 


layer control on an experimental I-5 
Ile inticipates 
e Transpiration cooling. Cuno has an 


more such applications 


immediate application of its sintered 


porous stainless stecl as a transpiration 


~ 


MAGNETIC Cuno Poro-Klean’s Alnico units hold paper clips and nails to coarse nickel 


shrouds, which also serve to form a return path for magnets’ flux path. 
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Purolator 


SINTERED METAL FILTER by 


removes particles as small as one mocron., 


noses of un 
Company off 


ling medium for the 
pecified guided missiles 
ther 


porous cone for supersonic wind tunnel 


ials sav also have a request for a 
experiments and an order for jet engine 
The latter 


reinforced 


combustion chamber liners. 
structure will probably be 
with a perforated backing 
\ircraft Porous Media says its porous 
heet metal of stainless steel or 
other heat-resistant materials, 
tested in transpiration cooling applica 
ham 


made 
ire being 
tions for jet combustion 
| The company points out that the 


cngine 
CTS 
transpiration technique requires only a 
fraction of the coolant 
ternal cooling of a solid wall. 

Rigimesh has also been used for both 
chamber and afterburner 
latter bleed air is 
surface 


needed for ex 


ombustion 
use, 

inward to form 
ifterburner 


liners. In the 
fed from outer 

thin, cooling film on the 
vall 

APM has supplied porous metal strips 
anti-icing 
trips hot 
ir is blown through the porous metal 


used as Ic iding cdgc 


inti-icing fluid is oozed o1 


0) he 


to prevent ice from forming) 

lo take stock of the existing prob 
lems in aircraft hydraulic svstems, Cuno 
made a comprehensive engineering and 
market survey among aircraft hydraulic 
engineers. ‘Three-quarters of the engi 
neers questioned thought that incorpo- 
feature in a hy- 
important 


ration of a magnetic 


draulic filter would be an 
asset. 


Some estimates that were made con- 
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cerning hydraulic filter operating para 
meters 

e Flow: 12-gpm. is th« 
quirement for main hydraulic system fil 


24-gpm 


immediate re 


ters; units will be next on the 
list 

@ Pressure: 
for current designs; 4,000 and 5,000-psi 
systems are being tested experimentaih 
e Temperature: 300K in 1956, 400K by 
s00F by 1960 


3.000 psi will be standard 


1957, and over 


] 


© Degree of filtration: 10 microns today, 
iS possibl to U 5 


is rapidly 
which will probably be the 
standard bv 1960 lo this de 
gree of filtration with acceptable pres 


progressing 
mucron 


ichieve 


sure drops is a major problem 


Hydraulic System Trends 


Significant 
wc mcorporation of 


notcc by ( 
filters in the hy 
his 


ind 


trend uno 1S 


raulic valves to be protected 


gives vital units such as servo valves 
ictuators the 
must have in order to operate 

Several other 


built-in 


positive protection th 
from 
flow 
small, 
having 


idvantages accruc 
filters Since 


individual valve ts 


having 
through an 
filters can be small and light; by 
the filter in the component being pro 
tected, chances of the fluid becoming 
contaminated between the two units ts 
virtually climinated 


Ihere is a need for 0.5-m1 
ron filters because hvdraulic servos and 


being designed with lap 


growimg 


ictuators arc 
fit-tvype tolerances, either to avoid use of 
packings because of heat deterioration, 
reduce leakage for very high ef 
lo operate correctly, such com 
almost clinically 


or to 
hoiency. 
have 


ponents must 


clean fluid 


Magnetic Filters 


Cuno claims to be the first to develop 
combined mctal- 


Lhe 


stainless 


n cftective 
filter 
iron for 
cludes Alnico 5 ring magnets in the 
tack of filter cells. An electro-formed, 
pure mickel screen shroud is wrapped 
iround the cells to provide a return path 
for the magnets’ flux path. Thus, the 
shroud serves tiie dual purpose of clos- 
ing the magnetic loop and providing a 
coarse strainer mm the path of the influ- 
ent fluid. Result is that the filter 
the low pressure drop of a 10-micron 
unit, vet it effectively strains sub- 
colloidal iron particles Lhe 


p rOoUS 


magnetic unit substitutes 


porous steel ind lli- 


} 
Has 


out 
mNcronic, 
porous iron removes non magnetic con- 
is bronze and stainless 


extruded 


taminants, such 
steel particles 
packing 
Magnetic filters arc already at work. 
Cuno savs that Westinghouse’s Air Arm 
Division has tested the units and is now 
filters as 


ind pieces of 


purchasing 0.5-gpm 
production items for use in an autopilot 
for a classified missile. Bigger, 3-gpm. 
magnetic filters have been sold to Doug- 
las and North American. In the $8-gpm 


capac ify 


s that it is working on 
for Republic anc 


lechnology 


range, Cuno sa 


prototype quantities 
California Institute of 


Poro-Klean 
Cuno 


( lope dl 


enginecrs sav thev have d 


1 cthods of 
teel filte 


sant 


] 


idvanced conti 


ling the porosity of staimles 
uring produ tion of uniform 
ous metal omponents 
Poro-Klean filters resist the 
ction of most cals 

rature 

differential pre 

Cor 


usec if 


withstand 
1. Ooo] 
> OOO 1) 
. | 


tant 


clement te 


s10n ! ! HNpo 
illows the filter 
leaned by immersion in nitric or 
id to mnplete cleanliness 
I cn-mi Klean filters in th 
l2-gpm. cap 
cabl ith irtridgs viich 
cepted the pic ited pa 
retront prog! 
new porous metal filters were 
fit ilthough the actu 
considerabh smaller 
unit it replace Simil 


units and small ( 


ISSUTC 
ron Po 
( ind ities are intel 
chang | 
units; thi 


| he 


made t 


makes ims possible 
| filtering element 
than the ] 


ir-capacit mi 


PCI 
I 


cron S-micron unit 
tested by i large uirtrann 
manufacturer. Still othe 
proposed for the \ 
missile—to General Electric, 
make the first tage 
hich will make the 
the latter application, the 


opcrate in prop | nitrate 


irc being 
units are being 
Satellite 
which will 
\crojet 
second stage In 


filt« I 


ngu ird 
ind to 


‘ silyl 
Voutd 


For Testing Fuels 


\ large faced 
with the problem of determining jet 
fucl compatibility with its latest two tu 
bojets. Part of the task 
heating fucl to 500F and 
through a porous medium which would 


ict cngine builder was 


involved pre 


pumping it 


SINTERED WIRE unit (left) has 3-gpm. ca- 


pacity, same as larger paper unit. 





New plant now filling big 
demand for Teflon’ hose 
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HIS newly opened Resistoflex plant is now Teflon hose proved by over 3 years’ flying 
producing FluorofleX-T hose and assem- service, and is now universally specified for 
blies at a greatly increased rate. Ample, effi- vital applications. 
ciently planned space, enlarged production This hose has approval of the Services and 
facilities, added equipment . .. these make it CAA for synthetic oils, fuels and nitric acid 
possible to turn out _ _ . and is applicable for ambient tempera- 
record quantities of tures up to 500°F. Bulletin FH-2 tells more. 
the finest qualityair- Send for it. 


craft hose ever de- 
RESISTOFLEX CORPORATION, Roseland, 


veloped. : 
New Jersey; Western Plant: Burbank, Calif. 
Fluoroflex-T hose 


is the original Teflon 
hose. It’s the only @Tefion is a DuPont trademark. Fluoroflex is a Resistoflex trademark 


20th year of service to industry 


esistofliex 








ums or oth oxidation 
ducts resulting from the pre heating 
Quality of the fuel can easily b« actel 
ined by checking the deposit build-up 
tes versus pressure drop 
Cuno savs_ that when the 
winufacturer first started these test 
ith porous disk from another sup 
lier, the disk acceptability figure wa 
>| birst Cuno disks were 
pt ible When a new powder 
t¢ hniqgue for the sintered 
dopted icceptance rose to 
ind went to 100 when Cun 
rted to pretest them before deliver 
lo obtain porous metal with 
orm flow rates, the compan n 
rs developed a wav of segregating 
| powder received from sup 
\s they put it: “We separate th 
dimensional ink spots’ from the 
By using spheres only, we 
material of much more uniform 
IT than had we used ill the pow 
ndiscriminatch 
significant part of Cuno’s develop 
in filt for atomic cng 
ompam believes that, by merging 
lear energy experience with its 
n endeavor, it will accumulate 
nt background to enable it to 


for atom powercd urcraft 


Aircraft Porous Media 
APNI spokesmen have also 


im in both the 


reen filter fields 


porous 


Thev claim that thei porou l 

iterial, having a void content of 5 

Ve 1 400 higher flow for a given 
article size removal or filtration efh 
icncy than competitive porous metal 
filter elements Also. thev can manu 
facture the porous sheets in sizes up 
to 18x72 in basic size is 18x48 m 

even larger, if the sheets are butt 
clded_ together Welded seams ar 
non porous ind ITC ibout mn. W ick 

\ newcomer to the field of metal 
filter material is Rigimesh, recently de 
cloped by the Pall company 

One of its latest applications is in a 
filter for Bocing In a single unit, it 
filters down to 5 microns, withstands 
5,000-psi. pressure and operates at 900] 

Principal advantages of the material 
e Pressure drop of 1! psi. initial, com 
xared to over 5 psi. for sintered metal or 
PCT filters 
e Temperature effectiveness down t 
SOF. Pall says other tvpes of filter 
cut off around —20F because increasing 
hvdraulic fluid viscositv causes excessive 
pressure drop in porous metal filters 
ind tends to collapse paper units 
e Weight and space saving of approxi 
mately 50% because filters can be made 
so much smaller than porous or paper 
filters for comparable fluid flows 

Hlere are comparative data on stand 
id 3-gpm. resin-impregnated paper and 
Rigimesh filters, both of which meet 
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WE PHONE.....WRITE.....OR VISIT 


ONE...or 
ONE THOUSAND 


Safeway woven heat elements 


are specially made 
to fit your individual needs 


A Safeway representative writes, phones, or if 
possible, visits each customer before blueprints 
are drawn to ascertain that we have all essential 
information. As a result, every order, no matter 
how large or small, is filled according to individ- 
ual specifications . . . tailor-made to meet your 
most exacting requirements. 

An unceasing research program is further as- 
surance that every unit produced by Safeway, 
the pioneer in woven heat elements, is keeping 
pace with development in industry. 


For your copy 
of a fact-filled folder, 


write to: 


HEAT 
p ELEMENTS 
INC. 


680 NEWFIELD STREET @ MIDDLETOWN, CONNECTICUT 





Now!... the NEW 
ROBINSON 


WIRE 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 


twist every time. 
12” itty Wiring, 15 07. $21.00 
9” —for bench work, sub- $20 50 


assemblies, 12 oz. 


Money-Back Guar- 
details. 


SIDEVIEW 








Unconditional 
antee. Send for complete 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar, Distributor,Gensales, Ltd., Malton,Ont. 


MIL-F-5504A specification for hydraulic 
oil filtration 
Paper unit: weight, .06 Ib.; 
+.2 cu. in, 
Rigimesh 
volume, 0.7 cu. in. 
(Filter elements onh 
without housing. 
Pall this 
in a weight saving of 20 Ib. on the 
F-105 and 15 Ib. on the F-107 
Unusual feature of Rigimesh filters, 
ccording to Pall, is that he can guar 
intee that the filter will remove 100 
of all particles above a certain size 


volume 


unit: weight, .05 Ib. 


were considk red 


SaVS small size 1s reflected 


lodav. he can guarantee the removal 
of all particles above 
is important becaus 


2 microns 
sheer force 1 
spool to 


rapidly with 


vah 


1 particl 


quired for a operate 


gaimnst micreases 
the size of the parti lc \ servo valve 
might operate satisfactorily if it wer 
subjected to a fe 
but 
be fatal 
Other fi 
include 
e Complete treedom from media migra 


1 single 50-micron particle might 


f Rigimesh filter 


tur 


tion 


can shed fibers; even porous 
mtcree 


stem 


units mav Jose some of the 


metal powder into the hydraulic 
Rigimesh 
nothing to come off 


e High reusability factor of the wi 


This 


20-micron particles, 


Pall points out that paper filters 
mctal filters 


cannot because there 1S 


recil 


construction. It cannot disin 
be cleaned cithe: 


tegrate aud can casily 
by back-wash or by immersion in boiling 
caustic soda or nitric acid or both lt 
is not always possible to clean porous 
metal filters by 
cleaning in the field may be impossibk 
Great strength of Rigimesh construc- 
tion units to withstand 
3,000 psi. differential pressure 
Purolator officials say their extended 
pk ited 


back-washing, and acid 


illows the OVCI 


irca-principl¢ stainless stecl 


filter is being tested by many airframe 
manufacturers. One model, a 3-gpm 
unit capable of filtering to 5-8 micron 
1.000h, has bee 
dered in production quantities 

J P Ko CS Vice 
ind development, told Aviarion WEEK 
e Pleating the sintered filtcr 
folds allows the 


large filtering arca in a 


md operating at n oI 


president-research 


clement 
In mans filter to provid 
minimum of 
space and weight 

e Sintering together thc staink 
bottom filter 


results im a 


] 


top ind porous element 
high-strength one-pi 
unit which, by incorporating pipe thread 
fittings, climimates the need for an 
type of O-ring or seal This allows the 
filter to operate at 1 0001 

e Eliminating welding 
chine parts and keeping numbcr of part 
filter 
intered metal 


half 


md secre ma 


to a minimum makes the 
iably lighter than othe: 
filters, cutting the price in 


ipp 


ibout 


Heavy-duty I-story existing buildings 


ideal for the 


Af 


_ ‘ . 
— 
a a 


America’s largest one-story 
buildings available today: 


1,100,000 sq. ft. * 680,000 sq. ft. 
Aliso 140,000; 75,000; 30,000 sq. ft. bidgs. 


Also several hundred acres 
for expansion or new plants 





Industrial Realtors 


aeronautics industries 


Available at 


LOW COST 
in the 


yao lorem elelee-ys mee 
Eddystone, Pa. 


INDUSTRIAL 
CENTER 


For RENT or SALE 


Will divide and alter as necessary 
Fully powered buildings ready for operation. Straight-thru bays up to 1088 ft. long, 
up to 80 ft. wide. Ceiling heights 26 to 53 ft. Complete crane coverage (10 to 150 
tons). All utilities—steam generating plant. Three R.R.’s. For mfg. or warehousing 
Five miles south of Phila., on express links to Penna. and N.J. Turnpikes. 
Write or phone for illustrated brochure A. 


ALBERT J. GROSSER CO. 


Broker inquiries invited. 
Lewis Tower Bidg., Phila. 2, Pa. 
Telephone PEnnypacker 5-1518 
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BUILD YOUR FUTURE IN A PRIME 
WEAPONS SYSTEM PROJECT... 


The SM-64 Navaho Intercontinental 
Guided Missile 


North American Aviation has prime weapons system responsibility for the SM-64 NAVAHO. This missile pro 
gram is one of our country’s largest, most important armament projects . a vital part of future defense 
planning . . . offering you long-term security, plus the opportunity to enrich your experience and capabilities 
in many advanced scientific and technical fields. 

North American is actively engaged in all phases of research, design, development and manufacture of 
missile airframes and the operational testing of complete missile units. For instance, more than 100 separate 
projects make-up the NAVAHO effort. Your special training and abilities can be vital to the success of one 
or more of these intellectually-demanding projects. Your advancement depends only on your ability. 

Military security prevents more adequate description of the NAVAHO and other missile studies and proposals 
in development at North American. For a fuller explanation of the opportunities open to you, please contact 
North American’s Missile Development Engineering. 


IMMEDIATE OPENINGS FOR: 


AERODYNAMICISTS INSTRUMENTATION ENGINEERS 
AEROTHERMODYNAMICISTS ENGINE SYSTEMS ENGINEERS 
FLIGHT TEST ENGINEERS STRESS & STRUCTURES ENGINEERS 
AIR FRAME DESIGNERS RELIABILITY ENGINEERS ‘ 
MECHANICAL & ELECTRICAL DESIGNERS STANDARDS ENGINEERS 

HYDRAULIC, PNEUMATIC & SERVO ENGINEERS 


Contact: Mr. D. S. Grant 
Engineering Personnel Office Dept. 91-20 AW, 
12214 Lakewood Bivd., Downey, California 


NORTH AMERICAN AVIATION, INC. ae 
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G-E Servo-temperature Indication Systems 
Chosen by Convair for Navy Turbo-prop R3Y 


GENERAL 
ELECTRIC 
INSTRUMENTS 
FOR AVIATION 


ELECTRICAL QUANTI- 
TIES 


ENGINE SPEED 
POSITION 
FUEL FLOW 
NAVIGATION 
LIQUID LEVEL 
TEMPERATURE 
COMPONENTS 


TRANSFORMERS FOR 
AIRCRAFT 


New General Electric Systems Have Expanded-scale Dual Repeater Indicators; 
Give High-accuracy Temperature Readings for Both Pilot and Flight Engineer 


FIRST OF ITS KIND on any operational aircraft, 
the G-E servo-temperature indication installa- 
tion on the R3Y includes eight amplifiers, one 
for each turbo-jet, eight two-inch master in- 
dicators for the flight engineer, and four three- 
inch dual repeater indicators on the pilot’s in- 
strument panel. Systems report turbo-jet tem- 
peratures simultaneously to both pilot and 
flight engineer. 

EASY TO READ expanded scale used on G-E 
temperature indicators lets flight personnel read 
engine temperatures quickly. This avoids the 
difficulties encountered in reading two-scale or 
sub-dial type indicators. G-E dual pointer in- 
dicators save valuable space on pilot’s instru- 
ment panel; give two rea lings on the same 
instrument. High accuracy of G-E servo-tem- 
perature indication systems helps assure opti- 
mum engine performance, lengthens engine life. 
AVAILABLE IN MANY OTHER TYPES, General 
Electric servo systems 
can provide signals for cont: initiation pro- 
portional to temperature, time over tempera- 
ture indication, or for dual repeater indicators. 


temperature 


EXPANDED SCALES used with G-E systems alk 
high-accuracy temperature readings in criti 
ranges. 


G-E repeater indicators are readily adaptable 
of X-model aircraft 
simultaneous readings on both pilot’s panel 
photo panel are desired 

FOR FURTHER INFORMATION on G-E ser 
temperature indication systems or on any G-E 
aircraft instrument, contact y« nearest G-E 
Apparatus Sales Office or write Section 586-3, 
General Electric Co., Schenectady 5, N. Y 


the requirements 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





AVIONICS 





New Control Unit Eases Landing Chores 


By Philip J. Klass 
mav soon be 
measure of relief during 
particularly under 

by a new system 


(verburdened 
offered 
the approach stag¢ 
instrument conditions 
that automatically adjusts the engine 
throttle position and keeps the air 
craft at any desired percentage above 
stall speed. 

Labeled Autopower by its designer, 
the Safe Flight Instrument Corp. of 
White Plains, N. Y., the system 1s 
aimed towards the aircraft, 
airline and military markets. It is an 
automatic version of the firm’s well 
known Safe Flight Indicator which gives 
the pilot a visual indication of his 
peed margin over stall condition, re- 
gardless of aircraft gross weight, accel- 
ration, power, CG location, speed or 
flap/landing gear configuration 

The heart of the new Autopowe! 
svstem—and of the Safe Flight Indicator 

is a small vane located on the wing, 
which measures the location of the 
stagnation point (the point where the 
airstream divides between the upper 
and lower portions of the wing [AW 
May 25, 1953, p. 67].) 

Ihe basic Safe Flight speed control 
\stem, which gives the pilot a visual 
indication of his speed margin, weighs 
ix Ib. and costs approximately $700. 
By adding a coupler-amplifier and an 
electric throttle servo, at a 
about $5,500 and 36 additional Ibs., 
the speed control svstem becomes the 
new Autopower svstem. 


pilots 
some 


business 


cost of 


IATA Recommendation 


During last year's special meeting 
f the International Air Transport Assn. 
on the subject of instrument approach 
ind landing, the importance of airspeed 
tability and low approach speeds was 


emphasized. The report of that meet- 
ting stressed the desirability of “making 

ery effort to reduce current approach 
peeds, because any such reduction will 
lmost certainly have direct bearing on 
ipproach success.” It continued 

Although it would appear opera 
tionally desirable to use an approach 
peed with an agreed margin over stall- 
ing speed, it was pointed out that 
pilots in general tend to carry large 
pads of excess speeds in the interests 
of aircraft stability on the approach. 
This, however, increases their difficulty 
during transition and landing. 

“The question was asked whether, 
given automatic throttle control, this 
tendency could be eradicated. It was 
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AUTOMATIC THROTTLE CONTROL, which adjusts engine power to hold speed at desired 


percentage above stall, employs original Safe Flight stall-point indicator (top) plus . 


COUPLER-AMPLIFIER, pilot’s controller and servo, which automatically operate throttle. 


the consensus that, provided pilots had 
confidence in the particular ‘black box,’ 
and could override its signals if neces 
they would be 
the optimum approach speed on all 
occasions and therefore derive consider 
able help from its use.” 


Idea Not New 


Automatic throttle contro] is not 
a new concept. Almost all the major 
autopilot manufacturers have carried 
out such developments for their military 
equipments. When the Sperry A-12 
and Eclipse-Pioneer autopilots were in 
troduced for airline use after the war, 
throttle control was offered as an op- 
tional feature 


sary, willing to us¢ 


\irlines and pilots, however, were 
low at that time to accept autopilots 
ipproach couplers, being 
vital functions to 
Automatic throttle 


even ptance 


ind automati 
reluctant to 
electronic devices 
control 
for similar reasons 

But with higher-performance 
uircraft, the immediate prospect of jet 
liners and the parallel need for lower 
minimums, the airlines are g 
considerable interest in autopilots and 
ipproach couplers. This suggests that 
the time may be jutomati 
throttle control 

Previous attempts at automatic throt- 
tle control generally have used airspeed 
or angle-of-attack sensing units, with 


entrust 


ichieved less iCCe 


now, 


showing 


ripe for 


79 
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LEAR Cs 


chooses io 





° Two Simpson Core 
Magnet Meter Move- 
ments are used in 
the Lear Omnimeter— 
one for the ‘‘lef?- 
right"’ needle and 
another for the “‘to- 
from" indicator. 


core magnet 


The Lear Omnimeter is 
a 3-in-1 instrument for 
the presentation of 

TWICE VOR bearings. 
ACTUAL SIZE 


meter movement 





for the OMNIMETER 


omnirange navigation system 






Simpson’s advanced Core Magnet Meter 
Movement is the answer to many aircraft 
instrument problems. Among its important 
features is complete self shielding. There 
are no stray magnetic fields to cause compass 
deviation, loss of magnetic efficiency, or 
the necessity for bulky compensation. Another 


important quality is its extraordinary resistance 
ACTUAL 


to shock—many times that of conventional D’Arsonval 
J SIZE 


meter movements, as shown by tests. 


The Simpson Core Magnet Meter Movement also 
WORLD'S LARGEST MANUFACTURER 

OF ELECTRONIC TEST EQUIPMENT 

5200 West Kinzie Street 

Chicago 44, Illinois 

Phone: EStebrook 9-1121 

In Canada: 

Bach-Simpson Ltd., London, Ontario 


offers light weight and extra compactness. Check your 
requirements against this Simpson movement today. 
Write or phone for complete information. 


= 


Ray R. Simpson 
5) ANNIVERSARY 





Avionics Division 


SIMPSON ELECTRIC COMPANY 

















throttle position being jutomatically 





idjusted to maintain the desired ai 
peed or angle of attack. Safe Flight 
Instrument Corp. officials believe theu 
atented stagnation-point sensor pro 







vides a more suitable and responsive 
ference tor automatic throttle contro] 
lor example, when flap position 1s 
hanged or landing gear lowered, th 
ptimum airspeed ot ingle of attack 
hang¢ 
Thi ! not bOWCVCI with th 
num stagnation point location, ac- 
i to SEI officials 
lhis means that the SkI Aut 


equir no adjustment 
hange thro ! it th ipproach | 
t te t th tcmi 1 cet to maim 
: I tall pP ed it vill do 
ithin I I nt despit hange¢ 
raft figuration. A small con 
I] tl ilot to change th 
entage of stall speed to a slight] 
j 
t flight t vy a West ¢ 
t t t lat ( ist 
) i t SIT ofh | i 
firmed ti lhe manut 
iit t clude | 
2) tt t 1 from pee 
t tt] it ! | I | i] 
1 nh it i t 
1j t path tem iut 
no t nat illow1 if 
lot time to monitor the 
the ious mstruments 
h ar f safe landings.’ 


Performs Like Pilot 


Safe Flight has designed its Auto 

cr system to perform it tasks much 
ke the human pilot. Response of the 

tem to small, slow changes in an 
peed is relatively slow, while it reacts 
more rapidly to sizable or rapid changes 
n speed Maximum servo speed is 
ich that it requires ibout nine seconds 
nove the throttle from closed to 
full power position 

[he throttle servo is designed to 
ermit the pilot to override it at am 
time, and it can be disconnected by 
neans of a pushbutton mounted on 
the control column 

SFI has tested its new svstem on 
the company’s ‘Twin-Beech and DC-3 
for more than a vear wo Autopower 

tems are being readied for flight 

t by the USAF’s Wright Air Develop 
nent Center, while a third is scheduled 
f valuation at the Navy's Patuxent 
Mid.) base 


te 


Eclipse-Pioneer Flight 
Systems for American 


F.clipse-Pioneer’s new PB-20 transi 
torized automatic flight control system, 
ncluding flight director, has been s¢ 
lected for use by American Airlines on 
its new fleet of Lockheed Electra turbo 
props 
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Portrait of one engineer doing the work of two 


> 


...A PERSONAL TOOL 
FOR EVERY ENGINEER... ANALOG 


COMPUTER 


MODEL 30 

Simplified analog computer 
solves wide variety 

of engineering problems. 
Detachable problem boards 
and plug-in components 
facilitate rapid problem set-up. 
Function generator, multiplier, 
chopper stabilizer, and other 
— accessories available. 

Model 30, $995 F.0.B. Factory. 


SCIENTIFIC 
f) () f COMPANY 2844 Seventh Street 


Berkeley 10, California 
WRITE FOR COMPLETE DATA 

















INUOUS CABLE 





DETECTION 





INDICATION 








These and many other temperature control problems 
are being solved daily by Edison engineers. In the field 
of fire detection, Edison systems are in service in more 
than 10,000 aircraft . . . from the DC-3 to the giant 
Convair B-36. And in thousands of other airplanes 
Edison overheat warning systems are now guarding 
against bearing trouble in alternators, generators, 
superchargers and other vital equipment. 

Usually within days we can deliver a prototype sys- 
tem tailor-made to solve your particular problem. Pro- 
duction changeovers can be made quickly since basic 


You can have — 
e@ Alarm only on high temperature 
@ Alarm and/or indication 


@ Alarm with selective or 
simultaneous indication 


ACCESSORY OVERHEAT 


et 


HOW TO REDUCE 


DELAYS FROM 
HOT BEARINGS 
OVERHEATED CYLINDERS 
EXHAUST STACK BLOWOUTS 





components are assembled to a printed circuit chassis. 
Non-electronic system makes installation fast and easy 
and can be done by any aircraft electrician. All wiring 
between components is standard insulated copper. The 
basic control system and standard sensing elements 
have been approved for military and commercial air- 
craft use 

Experienced engineers are located in our Dayton, 
Glendale, Ft. Worth and Chicago offices. For a prac- 
tical approach to your problem, call us or write: 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. 


INCORPORATED 


INSTRUMENT DIVISION *® 49 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 


oo | & 


Wide variety of resistance 
temperature detectors 


Lightweight aircraft 
temperature indicators 


Sealed thermostats 
for precise control 


Stable Time Delay Relays Relays 














rr 


New Transistors Seen 
At IRE Convention 


(he development of a rash of new 


transistors and other semiconductor de 
\ have been announced recently 
NI f ther heduled for 
| t the f { n tw | 
R ene ( 
\ York 
LerOll il El tl ha innounced seven 
ni mconductor devices, onc of 
! Cc In l 
hcon double-based diode lout 
of Gl devices are housed in an en 
tirely new button-tvpe container, which 
the ompan\ under considera 
tion for possible industry standardiza- 
tion The new GE semiconductors 
nciude 


e High-current silicon rectifier, ype 
Z7J 15, occupies only 1 cu. in., includ 
ing mounting stud, but can handle 50 
200 


forward current per cell at 





volts, peak inverse voltage with maxi- 
mum rated stud temperature of 150C 
Device is hermetically 
@ Double-based silicon diode, a micro 
switch regenerative 
switching action between its two stable 


sealed 


second having 


tates. 1s a three-terminal device rates 
for 100 mw. dissipation at S5C and 
maximum storage temperature of 200C 


1) ilso can be operated as an asta 


‘le, monostable or bistable multivibrator 





or sawtooth gencrator. 
range 1S 65C to 
rise time is 1.5 microseconds 
e Silicon power transistor, | ype ZJ 16, 
i» alloy junction p-n-p type, can dis 
sipate $8 watts at S5C, + watts at 120 
NMlaximum collector 5 

ilpha cutoff frequency is 100 kc 
maximum storage temperature 1s 200C 
e Germanium tetrode transistor has al 
pha cutoff of 50 mc. at 85C. Device 
is rated at a minimum of 10 db. power 
gain at 30 mc. and 25C, 
bandwidth Device can dissipate 50 
mw. at 25C and has a rise and fall time 
ot 0.02 


e High 


Operating tem 


perature 160C and 


voltage is 75 v., 
, and 


with a 2 mc 


microseconds 


frequency silicon transistor, 


lype ZJ 12, n-p-n type, has a 6 me 
ilpha cutoff, 15 db. power gain at - 
mn Power dissipation rated at 3 
vatt at 25C 


e High frequency germanium transistor, 


lype ZJ, a rate-grown n-p-n device, 
has an alpha cutott of 15 m« Power! 
gain is 12 db. minimum at 5 m«¢ 


).5 microsecond 

e Low-current silicon rectifier, ‘lyp 

7J-18, delivers 250 ma., over tempera 

t of 65C to 150C without 

Maximum peak 
Other re 

semiconductors in 


ind fall time 1s 


ure range ) 
employing heat sink 
nverse voltage 1 ZUU 
enth 


lude the 


mnounced 
following 
e Silicon power rectifiers, Types 


1N503 





DEGREASER'! 


Self-Emulsifying Solvent 





Engine and Fuselage Shampoo 


Issue Size Concentrate Makes 





2 Gals. 






SLUICE OFF! 


Takes cling out of oil, grease, carbon 
smut... emulsifies it . . . so that all dirt 
may be washed off as easily as you rinse 
hands under water faucet. Launders engine 
and fuselage nacelle faster, more com- 
pletely and safer than steam cleaning 
(warm the engine). Self-scouring action 
brings out factory-clean appearance . . - 
provides accurate visual inspection. 
GUNKed engines run cooler .. . safer. 
GUNKified oils and dirt flow away in a 
safe oil-in-water emulsion cleaning bitu- 
mastic and concrete aprons . . . eliminat- 
ing fire hazard. GUNK emulsifies and oc- 
cludes gasoline spills into water. 

Stocked by better wholesale suppliers 
throughout the world. Flatly refuse imita- 
tions. 


PERFORMANCE AND SAFETY SUPERIOR . . . MEETS AND 
SURPASSES GOV'T. AND MILITARY SPECIFICATIONS 


Write for Technical Data Catalog Inserts. 

















A-100 





— Mfg. Chem; 
AR (Fondo Tin Camo (UTE 
pote Te Sea * Le (lS awnence MASS, 


A 


GUNK CHICAGO CO., CHICAGO 38, ILL. 





through 1N526, can be operated at 
125C, and deliver 4 to 14 amps, de- 
pending upon the type. Engineering 
data Sheet E-263 gives application in 


DESIGN ENGINEERS formation. Manufacturer also has an 


nounced two new germanium pn Pp 


TOOL ENGINEERS junction alloy transistors, ‘Types 2N180, 


2N181, for general purpose, low fre- 

quency us¢ Collector dissipation is 

CHEMICAL PROCESS ied it 150 mw. for the 2N180, 250 
ENGINEERS mw. for the 2N181. Data sheet E-264 

Manu 


gives application information. 
CBS-Hytron, Danvers, Mass 


tacturer 
STRESS ENGINEERS | sie transistor, Model MT-l, 


onsisting of two d.c. coupled transistor 


WEIGHT ENGI N EERS clements connected to form a two-stage 


cascade within a single container, pro 
vides a high current/power 


THE WORLD’S LARGEST 


PRODUCER 
OF READY-TO-INSTALL 


Pow)f]| PA™™ 


FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR <5 
WoO RK AND Y O U R LIFE I N ice with a high ratio of sieak to out- 


put resistances. Manufacturer: Mar- 
Div., National Air- 


velco Electronics 

raft Corp., 3411 Tulare Ave., Bur- 
) bank, Calif. 

¢ Bonded silicon diodes, eight new 
tvpes with peak inverse voltage ratings 
from 15 to 225 v. New models are 
SAN DIEGO, CALIFORNIA i. uaa ‘een eee 
IN303A, IN432A, 1N433A, 1N434A, 
ind IN460A. Thev are similar to units 
without the “A” designation, except 
that they have higher forward current 
itings with no increase in reverse cur- 


LOFTSMEN rent. All tvpes are hermetically sealed, 


in be operated at ambient tempera- 


TOOL PLANNERS tures of 55C to 150C. Volume is 


less than 0.01 cu. in. Manufacturer: 


TOOL DESIGNERS Ravtheon Manufacturing Co., 55 Cha- 
pel St.. Newton 58, Mass. 





Inertial Guidance 
Reprints 


The supply of reprints of the inertial- 
guidance system series by avionics editor 


and we will answer immediately. Philip J. Klass has been exhausted. To 


Mr. Ned DeWitt, Personnel Department meet the continuous demand, an addi 
Rohr Aircraft Corporation tional order is now being printed, and 
Chule Vista. California still unanswered requests will be filled 


Nita? \ameae) tie) 7 Vile). shortly. 


Please write giving complete details 











9 miles south of San Diego on sunny San Diego Bay, 
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ALABAMA 
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Planes “) and People 


Great credit is due Hayes Aircraft employees for their part in 
the operation of this southern aircraft company. Their skill, their 
interest and initiative. largely determine the difference between 
mediocrity and excellence in the performance of aircraft work 

Hayes workers are alert, ambitious and intelligent. They can 
think! They accept responsibility. They like their jobs, take pride 
in their work and are loyal to their employer. They believe in the 
principle of cooperation between Labor and Management 

They are solid citizens. A large percentage live in rural com- 
munities,* many are small-town people and many are city subur- 
banites who own their homes and have their gardens. They take 
part in civic affairs. They believe in the American way of life 

Their work at Hayes is honest and sincere and they work hard. 
When they turn out an airplane it is as near perfect as human 
craftsmanship can make it—and it’s ready for delivery on time. 


With nearly 6,000 employees, Hayes is now 
competitive industrial facility for modification and 
manufacture of aircraft, including largest size planes 
ENGINEERS NEEDED: Opportunities open for 
experienced design engineers, graduate and under 
graduate engineering students. Write Personnel 
Department, 


ENGINEERS « DESIGNERS «+ MANUFACTURERS 
BIRMINGHAM, ALABAMA 
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Expansions, Changes 
In Avionics Industry 


Beckman Instruments, Inc.. 

ton, Calif., has announced the estab- 
lishment of the Shockley Semicon- 
ductor Laboratory, headed by Dr. Wil- 
liam Shockley, inventor of the junction 
transistor and former Director of ‘Tran- 
Physics Research at Bell Tele- 
Laboratories. The new lab, 
which will develop and produce tran- 
sistors and other semiconductor de- 
vices, will be housed in a new building, 
slated for completion this August, in 
the Stanford Industrial Park, near Stan- 
ford University. 

Other recent expansions and changes 
in the avionics industry include the fol- 
lowing: 

e Emerson Electric Manufacturing 
Co., St. Louis, is expanding and chang- 
ing the name of its former Armament 
Division to Electronics and Avionics 
Division. 

* Allen B. DuMont Laboratories, Inc., 
Cliton, N. J. has formed a new Missile 
Engineering Dept. which will be 1 
firm’s missile activi- 
plans 


Fuller- 


sistor 


phon 


ponsible for the 
to expand its 
activities with the addition of 
increased facilities at its West 
Coast headquarters in Los Angeles. 

e Motorola, Inc., will expand its mili- 
tary electronics engineering and produc- 
tion facilities in Phoenix, Ariz., with a 


Company 
missile 


new 


’ 
} 
; 
bie 


PEERS 8 


‘Darkroom’ Liners 


Microwave energy absorbing material for 
use in lining radio-radar “darkrooms,” can 
be used at frequencies of 50 mc. and higher. 
Energy dissipation of the new Eccosorb 
CHW 560 is quoted at 14 watts per square 
inch and reflectivity at less than 2%. Ma- 
terial comes in 50-inch square panels con- 
sisting of two fitted wedges. Manufacturer: 
Emeson & Cuming, Inc., 869 Washing- 
ton St., Canton, Mass, 
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new $3 million 150,000 sq. ft. building, 
bringing its total facilities in that area 
to 325,000 sq. ft. When this addition, 
ind Motorola’s new transistor plant are 
in full operation, by the end of this 
vear, total company employment in the 
irca will be 3,000, 
roughly double the present figure 

¢ Roger White Electron Devices, Inc., 
Ramsev, N. J., maker of microwave 
equipment, has purchased a new plant 
at Haskell, N. J., which will triple pres- 
ent facilities. 

e Astron Corp., East Newark, N. J., 
maker of capacitors and RF noise filters, 
has purchased the Skottie Electronic 
Corp., Inc., Peckville, Penna., maker of 
ceramic capacitors. 

e National Aeronautical Corp., (Narco), 
Ambler, Penna., maker of private plane 
and business aircraft avionics equip 
ment, has broken ground for its new 
25,000 sq. ft. plant in the Ft. Wash 
ington Industrial Park. Occupancy is 
expected this Summer 

e The Narda Manufacturing Corp., 
Mineola, N. Y., is the name of a newly 
formed subsidiary of The Narda Corp.., 
which will manufacture UHF and 
microwave test equipment for govern 


approximate 


ment use, 
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> New Publications Of Interest—New]ly 
available reports and publications of in- 
terest to persons in the avionics field 
include: 

e “Proceedings of the RETMA Sym- 
posium on Automation,” 114 
paper bound, is available for five dollars 
from Engineering Publishers, GPO Box 
1151, New York 1, N. Y. 

e “Worldwide Radio Noise Levels Ex- 
pected in the Frequency Band 10 kc. to 
100 me.” published by the National 
Bureau of Standards is available from 
the Government Printing Office, Wash- 
ington 25, D. C., for 30 cents. Ask for 
NBS Circular No. 557. 

e “The Summary of Registered Crystal 
Diodes,” a new publication listing 
diodes which are registered with the 
Joint Electron Tube Engineering 
Council, is available for one dollar from 
the Radio-Electronic-Television Manu- 
facturers Association, 11 W. 42nd St., 
New York 36, N. Y. Ask for JETEC 
Publication No. 3A. 


pages, 


> Oops!—The angular mil/nautical mile 
counter, suitable for use in navigation 
equipment, described in the Feb. 27 
issue, p. 91, is manufactured by the 
Bowmar Instrument Corp., 2415 Penn. 
St., Ft. Wayne, Ind. The firm’s name 
and address were inadvertently omitted 
from the original item. 


Flight Research SynCameras 
give you complete, accurate, im- 


mediate fire control evaluation 
Here's how. 

A battery of airborne 
SYNCAMERAS in the attack plane 
not only synchronized 
frames tor plotting 
of rocket trajectory — but also 
shows aircraft attitude and records 


provides 
stereoscopic 


attack radar and instrument panel 
data. 

Flight Research SYNCAMERAS 
are the only airborne multi- 
synchronous with 


matic matched-frame analysis 


cameras auto 

@ Single frame rates to 10 frames 
per second 

@ Ciné frame rates to 40 frames 
per second (or higher on spe- 
cial order) 
Fiduciol 
lights 
Plus—frame-for-frame synchron- 


markers and coding 


ization to accuracy of one and 

one-half milliseconds from cam 

era to comera 

These Flight Research 

SYNCAMERAS have eliminated 
hundreds of hours in data reduc- 
tion and analysis time in fire 
control evaluation, military flight 
testing, missile tracking and bomb 
spotting. 


To find out 
more about 
Flight Research 
SYN CAMERAS, 
clip coupon be- 
low, attach to 
your letterhead 
and mail it to: 


7 FLIGHT RESEARCH 


SynComero 

Model IV-C 35 mm 
(16 mm model 

not illustrated) 


Box 1-F 3 Byrd Field 
West Coast Distributor 
Traid Corp. * Sherman Oaks, Calif 
——err a eae ae _—_ 


ty Flight Research, Inc. 
™ Box 1-F, 3 Byrd Field, Richmond 3, Va. 


| 


Richmond 3, Va. 


your SynCameras. 
Name 
Title.......... 





FURS lich AS LIN. MFR 


Use the Best... Use Westinghouse for 
Fume, Vapor and Dust Exhaust! 


VENTILATING SETS INDUSTRIAL FANS 


SILENTVANE FANS AXIFLO FANS 





*No. 2 of a Series 


Put Air to Work Economically for: 


1. Heating and ventilating 

*2. FUME, VAPOR AND DUST EXHAUST 
3. Make-up air for balanced ventilation 
4. Cooling and dehumidifying 





5. Electronic Air Cleaning 
6. Mechanical Draft for Steam Boilers 


For complete application service, call your Consulting Engineer or your 
nearest Sturtevant Division Sales Engineer... or write Westinghouse Electric 
Corporation, Sturtevant Division, Dept. 16 C, Hyde Park, Boston 36, Mass 


WESTINGHOUSE AIR HANDLING 


vou can su sune..ens VWWestinghouse 





J-80581 
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RCA, Litton Report 
Increased Profits 

Both the Radio Corporation of 
America and Litton Industries are re- 
porting increased sales and profits 

RCA, whose gross business topped 
$1 billion for the first time in Fiscal 
1955, reports that ipproximately 22 
of its sales went to the Armed Forces. 
Based on sales of $1,055.266.000. up 
12% from 1954, this would place 
RCA’s military business at around $232 
million 

RCA profits before taxes were 
$100.1 mullion, an increase of 20 
over 1954, with profits after taxes of 
$47.5 million, up 18%. Year-end back- 
log of Government business was $235 
million, roughly a full vear’s work at 
last vear’s rate 

Litton reports that its profits for the 
six months ended January 31 totaled 
$442,000, an amount greater than the 
total profits for the entire preceding 
year. Sales for the same period were 
$7 million, more than double the 
volume of the same six-month period 
in the previous year. Backlog of work 
under contract and in final stages of 
negotiation has reached $31 million, 
Litton reports. This figure includes a 
recent $5.6 million USAF award for 
large pulsed klystrons for use in the 
rly warning radar network 


NEW AVIONIC 
PRODUCTS 





Instrumentation 


e Multi-channel tape recorder, Model 
TR-150-5, offers three recording speeds 
of 15, 30, and 60 in./sec., with fre 
quency response flat within 3 db. be 
tween 200 cps. and 20 kc. at tape speed 
of 15 ips., or between 100 cps. and 80 
ke. at 60 ips. Stopping time is 0.1 s¢ 

at all speeds, starting time varies b 

tween | and 5 sec., depending upon 
tape speed. Flutter and wow are quoted 
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at under 0.1% from 0 to 300 cps. 
Telectro Industries Corp., 35-16 37th 
t., Long Island City 1, N. Y. 

@ Multi-channel data reduction system, 
called Datrac C, provides simultaneous 
sampling and digital conversion of 18 
channels of analog voltages into mag 
netic tape or IBM punch cards. Input 
voltages can be from 10 mv. to 1,000 
v., full scale. Overall system accuracy 


is 0.1% absolute, 0.25% relative. Up 
to 180 data points per second can be 
converted. Digital output for tape re- 
cording consists of sign plus four 
decimal digits in and §8-4-2-1] binary 
decimal code, with parity check and 
sprocket pulse. Epsco, Inc., 588 Com 
monwealth Ave., Boston 15, Mass. 
e RF amplifier, Model 1460, supplies 
15 watts RF power into a 50-ohm load 
over frequency range of 200-250 mc., 
with no more than 2 watts input power. 
Amplifier requires external source of 
400 v. d.c. and 6.3 v. a.c. or d.c., meas- 
ures 5x48x348 in., weighs 27 oz. Oper- 
ating temperature range is 40 to 185F. 
. Model 1461-A VHF-FM transmit- 
ter delivers 25 watts over frequency 
band of 215-235 mc. It is designed for 
FM or PDM modulation and will pro- 
duce a maximum deviation of 125 kc. 
at output frequency. Unit measures 
Sdbx348x4 in., weighs 34 oz. Tele- 
chrome, Inc., 632 Merrick Rd., Amity- 
ville, N. Y. 


Components & Devices 


e Slide-on microminiature coaxial con- 
nector, for applications which require 
“blind engagement” of the two halves 
of the connector, is available in a 
complete series of 50, 70, and 93-ohm 
impedances. Microdot, Inc., 1826 Fre- 
mont Ave., So. Pasadena, Calif. 

¢ Miniature uncased Mylar capacitors, 
available in either flat or round form 
factor, can be operated over a tempera- 
ture range of —65C to 200C. Units 
reportedly meet MIL-C-91A environ 
mental requirements, come in working 
voltages of 50 to 600 v., with standard 
tolerances of 0.5 to 5%. Insulation 
resistance at 150C is over 300 megohms 
mfds. Free samples are available on 
request. Capcon, Inc., 25 Willett St., 
New York 2, N. Y. 
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North American 
F-86D Sabre Jet 


Beechcraft C50 Twin-Bonanzeo 


CHOSEN FOR 
RUGGED 
DEPENDABILITY 


KLIXON 


CIRCUIT BREAKERS 


Avro C-F100 in a vertical Climb 
D6364 D6752-1 


There’s hardly a plane that flies — military, commercial or private — 
that isn’t equipped with one or more of the many different types of 
Klixon Circuit Breakers. The reason . . . complete, dependable 
electrical circuit protection over the years, no matter what 

the flying conditions. 

Klixon Circuit Breakers withstand shock and vibration far in 
excess of the values normally encountered. They are precision 
calibrated and individually production tested for ultimate trip and 
200% load tripping characteristics. Designed to maintain factory 
calibration despite tough usage, they 


assure dependable long-life protection. 
Write for data giving complete details. KLIxoN 
KUXON METALS & CONTROLS CORPORATION 


The Originol Ajrcroft Circuit Breaker SPENCER THERMOSTAT DIVISION 
2811 FOREST STREET, ATTLEBORO, MASS. 
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AMERICAN AIRLINES 


TO BE EQUIPPED WITH COMPLETE AUTOMATIC 







i 


aan 













ELECTRA 
TURBOPROP =) 
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AMERICAN 





thhoul ELECTRAS 


FLIGHT CONTROL SYSTEMS BY “Condi” 


AMERICAN 


AIRLINES 


Commercial aviation’s first decision on automatic flight 
control for U.S.-built high-performance turboprop aircraft 


' The decision to install a completely coordinated flight 
control and display system on American Airlines’ new 
Lockheed Electras reflects a strong, new, basic concept 
in commercial aviation. 

This concept holds that, for the high-performance jet 
and turboprop airliners now on order, the need for fully 
coordinated flight control is essential. 

The complete Bendix system, as installed on American’s 
Electras, will include the PB-20 Automatic Flight Control 
System ... the Bendix Flight Director System . . . and 
the Polar Path* Compass System—all finely integrated, 


each to the other, and into one precise master system for 


automatic control and display of flight performance. 

Eclipse-Pioneer is proud to have been chosen as the 
supplier of this completely unified system—the first such 
system to be selected for use in the new commercial 
turboprop and jet transport era. 

If you have present or future plans for new, advanced 
aircraft, we would welcome an opportunity to submit a 
proposal for a system that is tailored to your specific 
needs. ECLIPSE-PIONEER DIVISION, BENDIX AVIATION 
CORPORATION, TETERBORO, NEW JERSEY. 


West Coast Office: 117 E. Providencia Ave., Burbank, Calif 
Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17,N.Y 


“REGISTERED TRADE NAME BENDIX AVIATION CORPORATION 


“ Gendie” 


AVIATION CORPORATION 
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AIRLINE PILOTS RECOMMENDED this layout of instrument panel for the Lockheed Electra 


How Electra Instrument Panel Will Look 


Layout devised by pilots and accepted by American; 
wide approval would be step toward standardization. 


By Preble Staver 


(he Lockheed Electra turboprop 
transports on order by American Air- 
lines will incorporate a new cockpit 
lavout and flight instrument panel ar- 
rangement. It represents cockpit in- 
strumentation designed for and recom- 
mended by the men who use it—the 
pilot and co-pilot 

The idea for the Lockheed Electra 
flight instrument panel came from the 
Lockheed Electra Airplane Evaluation 
Committee of the Air Line Pilots Assn 
Its chairman was AAL Capt. Charles 
H. Daudt and membership was com 
prised of pilots whose airlines are order 
ing the Electra American Airline’s 
management was the first to accept the 
pilot’s recommendations. 

What the pilot has been wanting, 
Capt. Daudt told Aviation Week, 1s 
1 flight instrument panel that is the 
ultimate in simplicity and effective 
presentation. The group's proposal, he 
said, is backed up by an average of 20 


92 


vears experience each in observing the 
behavior of flight instruments. Daudt 
pointed out that the ALPA group’s 
work also included evaluation of inte 
grated flight svstems. He 
said that he and other pilots who have 
flown in an aircraft outfitted with pres 
ently available equipment arranged in 
the presentation rate both 
highly 

Ihe cockpit instrumentation finally 
was dic 


instrument 


desired, 


selected as the pilot's choice 
tated by a design philosophy of placing 
the basic flight instruments on the 
panel in the most prominent position 
ind then arranging in the most efficient 
instruments so 


hori 


reference 
monitored by 
canning 


manner the 
that thev mav be 
zonal instead of vertical 


Flight Director Is Key 


Che accompanving illustration of the 
Lockheed Electra Flight Instrument 
Panel shows that the Flight Director 
has been placed at the focal point on 
the panel. All other flight instruments 


n given horizontal and vertical 
to the Flight Director in the 
during 


h IvV¢ bec 
proximity 
order of relative importance 
flight-mancuver. 

I'his allows the least margin for errot 
or slow reaction time 

The Flight Director has, at last, pro 
vided a single instrument for giving 
complete attitude and steering informa 
tion 

It is the 
first interest 1s to keep airborne, ind 
travel in the night 


pilot’s opinion that the 


the second is to 
direction 

Ihe group  thereforc 
positioning the Flight Director in the 
top line of instruments, directly in front 
of the pilot and control column. It 
further suggested an instrument face 
designed to present the best possi- 
ble pictorial display of the airplane's 
attitude, both en route and in approach 
fiving. 

Ihe predominantly central location 
Flight Director 
number of 


recommended 


chosen for the also 
allows the greatest 
ence or assist instruments to be grouped 
iround it within the minimum scan 
ning distance 

Located immediately to the left and 


refer 
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right are the airspeed and altitude in- 
struments. An inverter or alternator 
failure warning light is positioned just 
ibove and slightly left of the Flight Di- 
rector. 

lo most logically associate altitude 
information with marker lights indica- 
tions, the three marker lights are aligned 
horizontally above the altimeter (with 
bluec-amber-white from left to right). 


Instrument Positions 


Immediately to the right of the alti- 
meter is the instantaneous vertical 
speed indicator. This instrument, re 
flecting pitch attitude, is placed next 
to the altimeter, since any deviation 
from its zero or “9 o'clock” position 
of the needle indication is immediate] 
reflected by an increase or decrease in 
altitude. 

Directly below the top horizontal 
line of instruments is the second line. 
indicating the aircraft’s attitude. 

rhe pictorial-type course indicator 
instrument with an integral compass 
card was selected for the second most 
predominant position on the panel, 
beneath the Flight Director and di- 
rectly in front of the pilot and control 
column. Navigational reference and 
instruments are close by. The 
dual RMI is located to the right and 
the ‘Turn and Bank indicator to the left. 
Further left of the turn and bank indi 
cator is the Angle of Attack indicator 
Ihe distance measuring and bearing 
indicator (DOME) has been placed be 
low the RMI 

lo the right of the RMI and DME, 
ind below the Instantaneous Vertical! 
Speed indicator, space has been pro 
vided for the radar. This is on the 
captain’s panel only. On the co-pilot’s 
panel, the radar is positioned to the 
left of the Turn and Bank indicator. 
The location of both radar scopes re 
quires looking downward. The belief 
is that this may be helpful in avoiding 
flash-blindness. It also frees the more 
prominent panel positions for the more 
often-used instruments. 


Stop-Clock 


\ three-inch clock with “stop move 
ment” has been positioned immediately 
above the Vertical Speed Indicator. 
his position was chosen for two rea 
sons. It puts the clock in close proxim 
itv to the altimeter, with which it 
will be associated in “holding. stacks, 
jet penetrations, and instrument ap 
proaches,” the group said. It is also in 
immediate proximity to the Fuel Re 
maining Totalizer for quick association 
of those two readings, so vitally related 
in jet engine operations. 

he Fuel Remaining Totalizer is to 
the right of the clock. In the available 
space below the totalizer and to the right 
of the Vertical Speed Indicator is the 
Control Trim Indicator, in a position 


+ 
ssist 
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Sir Miles Leaves BOAC 


London—Sir Miles Thomas, who lifted 
the British Overseas Airways Corp. into 
the black, announced his resignation last 
week from the $21,000- ‘year post as 
chairman of the airline’s*Uoard. 

Sir Miles refused to comment on the 
reasons behind his resignation, but a 
BOAC spokesman described the move 
as “purely personal.”” There also was no 
immediate indication as to when a suc- 
cessor to Sir Miles will be named or just 
where he will go. Last fall, however, he 
accepted a part-time director’s position 
with Harry Ferguson Research Ltd., de- 
velopers of the revolutionary Ferguson 
car. 

Under Sir Miles’ leadership, BOAC 
managed to shake off government sub- 
sidy and keep its books in the black, al- 
though in 1949 when he assumed the 
chairmanship, the airline was showing an 
annual loss of $22.4 million. 











that is considered relatively important. 

The cockpit instrumentation as de- 
scribed is the pilots’ current best think- 
ing on the presentation that should be 
made with instruments currently avail- 
able. They believe that ready indus 
try acceptance of such a layout will 
mean a step forward in efforts to stand 
ardize flight instrument panels. It 
follows that a standard arrangement 
which would be equally desirable and 
familiar to all pilots would provide 
one of the greatest flight safety con 
trivances vet devised. 


Western Air Strike 
Ends After 63 Days 


Los Angeles—Struck 63 days by one 
union and in negotiations simultane- 
ously with two others, Western Air 
Lines will resume full operations this 
week with signed agreements with all 
three. 

A contract with the striking Brother- 
hood of Railway Clerks gave personnel 
covered raises averaging $30 monthly 
but omitted the asked-for union shop 
clause. 

I'he Air Line Pilots Association pact 
provides a 4% pay increase encompass- 
ing a supplemental variable annuity 
tvpe pension plan. The raise is retro 
active to Mav 1, 1955, while the pen 
sion plan starts April 1, 1956. 

Another agreement was made with 
the International Association of Ma- 
chinists (AFL-CIO) covering the line’s 
mechanics. ‘The contract provides nine 
cents an hour raises retroactive to Oct. 
21, 1955, and an additional nine cents 
an hour increase to begin on Nov. 1, 
1956. 


‘i 
Mohawk Buys Seven 
Swissair Convair 240s 

Mohawk Airlines has bought seven 
Convair 240 transports from Swissair 
in a major expansion of the local air- 
line’s present mixed fleet of Convairs 
and DC-3s. 

The American carrier has purchased 
Swissair’s entire Convair fleet, and the 
deal includes the complete spare parts 
inventorv and accessories. ‘The contract, 
subject to Civil Aeronautics Board ap- 
proval, calls for delivery of the seven 
transports between August and Decem- 
ber of this year, depending on when 
Swissair gets the eight Convair Metro- 
politans it has ordered. 

Mohawk didn’t disclose the purchase 
price of the Convairs, but the company 
has plans for additional equity financing 
and renegotiation of current bank credit 
agreements to cover the transaction 

The package deal includes nine newly 
overhauled Pratt & Whitney R-2800 
engines and propellers and an inventory 
of plane and engine parts 

Mohawk’s president Robert EF. Peach 
said his company feels the Swissair 
Convairs represent the lowest time (an 
average of 10,000 hours per ship) and 
the best maintained flect of modern 
short-haul pressurized transports avail- 
able. Mohawk will modify their pas- 
senger door installation to male them 
identical with its present flect 

he local airline plans to put two of 
the Convairs in service as soon as they 
are delivered, and will complete the 
step door modification so that four of 
them will be in service by next spring 

Mohawk doesn’t know right now 
how manv of the Swissair Convairs will 
be added to its present fleet of four 
Convair 240s and 11 DC-3s. The 
decision hinges on CAB action on Mo 
hawk’s application for non-stop Syra 
cuse-New York service and for a Buffalo 
Erie-Detroit route. 

Mohawk said its studies indicate 
there is a strong market for lease or 
sale of anv Convairs it can’t use when 
thev are delivered and that negotiations 
are under wav with operators interested 
in leasing Convairs that are surplus. 


Northwest Plans New 


Minneapolis Facility 

A $15,000,000 facility for Northwest 
Orient Airlines will be built by the Min 
neapolis-St. Paul Metropolitan Airports 
Commission for lease on a self-liquidat 
ing basis. The 800,000-square-foot struc 
ture will contain an overhaul base, line 
maintenance shops and general offices 

Work on the Northwest facility will 
begin next fall at Minneapolis-St. Paul 
International Airport. Completion 1s 
scheduled for late 1957. 
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IDLEWILD “CROSSROADS,” center of picture, is formed by intersection of three runways. Flush lights will bridge intersection gap. 


Idlewild Installs New-Type Runway Lights 


By Glenn Garrison 


New York—Preparations for the first 
U.S. test of the Elfaka flush-type run- 
way light are under way this week at 
New York International Airport where 
12 units in two bi-directional clusters 
will be installed at the intersection of 
three of the airport’s runways (see pic- 
ture above 

Air Force, Civil Aeronautic Ad- 
ministration, Defense Department and 
\ir Transport Association are observing 
the experiment with the Dutch- 
produced system 

While the Idlewild installation is the 
first in this country, Elfaka lights have 
been In SCTVICC for several years at 
several Dutch and Danish airfields. 
hey came close to entering service in 
this country last year when the CAA 
ind Air Force included an Elfaka in- 
stallation in initial plans for approach 
light tests at McGhee-Tvyson Field in 
Knoxville, Tenn. The plan was finally 


ibandoned, however, because of the 


prohibitive cost (AW Dec. 5, 1955, 
p. 13] 


Idlewild Test 


The Port of New York Authority is 
footing the bill for the New York 
installation, which has been placed in 
the crossroads formed by Runway 4- 
22, Runwav 1-19 and Runwav 7-25 
near the middle of the airport. Like 
runway intersections generally, this one 
is now served by elevated lights off the 
intersection and necessarily out of line 
with the other boundary lights 

[he primary purpose of the Idlewild 
test, according to the Port Authority, 
is to evaluate the lights not so much 
from an illumination — standpoint— 
which can be pretty well predicted 
beforchand—but to determine how 
thev hold up under heavy intersection 
traffic and how easy they are to main- 
tain. 
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The installation consists of two bi- 
directional “clusters” of Elfaka units 
(six lamps to a cluster) set into what 
would be the two edges of instrument 
Runway 4-22 if it were not interrupted 
it the intersection. 

The Idlewild installation has been 
delayed until three davs of good weather 
are in prospect in order not to tie up 
three runways for so long a period dur- 
ing poor weather. 


Future Plans 


If the tests are favorable, the Port 
Authority hopes to find other uses for 
flushlighting. At Idlewild, for example, 
they might be used in connection with 
the planned second instrument run- 
wav there 

The new runway could be built, 
contingent upon a number of if-factors, 
to incorporate the concept. of runway 
lighting known as narrow gage _all- 
weather lighting: basically a track of 
light down the center instead of the 
edge lighting 

Che present Idlewild installation was 
tailored specifically to Port Authorits 
specifications by Structural Concrete 
Products Corp of New York City, the 


U. S. licensee and manufacturer of 
Elfaka lights. 

Structural Concrete, a firm with ex- 
tensive experience in prefabricated Air 
Force buildings, became interested in 
the Dutch lights a few years back, 
urranged the licensing agreements and 
has since been trying hard to get the 
CAA, Department of Defense or the 
Air Force to test their re-designed 
American product. 

The Port Authority asked for lights 
that could be seen from 1,200 feet, 
with the lane as much as 50 feet off 
the centerline on the side of the light; 
on the side opposite the light, from 500 
feet awav when 25 feet off the center- 
line 

Horizontal spread of the beam re- 
quired by these specifications is 124 
degrees (the runway is 200 feet wide, its 
boundary lights of 230-ft. gage). 


Installation 


To fit the unusual requirements of 
the location, Structural Concrete in- 
stalled six lights on each side, three of 
each set back to back with the other 
three to provide a beam each way Each 
group of three units is fanned slightly 
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PROFILE SKETCH shows re-designed version of Dutch-designed flush runway light. 
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to provide the necessary spread of the 

beam 
Structural 

up with a 


could have 
unit with necessars 
read, but the expense wouldn’t have 
been practical for the experimental in 


llation 


While the Idlewild installation fails 
provide a good cost barometer under 
the circumstances, the units ran about 
$300 each including transformer, for a 
total of $3,600. The big item—instal- 
lation in the concrete—is being done on 
1 cost-plus basis, and the Port Author- 
itv hasn’t estimated the cost. 


Savs it come 


single 


' 


Design Changes 


Structural Concrete has made some 
major changes in the Dutch design of 
the Elfaka lights. While the orginal 
lamp was hermetically sealed in a box at 
one end of the unit, the new unit is a 
sealed beam lamp easily accessible for 
replacement. 

And, whereas the Dutch unit in- 
volved a continuous grid over the pit 
from the lamp box to the end of the 
unit, the first four feet of the Ameri- 
can design is covered by a solid plate. 

The plate increases the structural 
strength and also allows a light beam 
of higher intensity (there is less grill 
to interfere with the light) 

The grid itself has been re-designed 
tor much greater strength, and Struc- 
tural Concrete says it can support tire 
imprint pressure up to 250 pounds per 
square inch. This takes care of the 
weight of anything now around or likely 
to be in the immediate future, includ- 
ing the Douglas DC-8 and Boeing 707 
jet transports, and can be beefed even 
further to handle the latest fighter 
planes 
The grill openings have been re- 
duced so thev are 12 in. at their maxi- 
mum width, narrow enough not only 
to reject airplane tires but also the 
casters of snow plows 


Interest in Lights 


Interest in the Elfaka lights in this 
country was first directed towards their 
use in “overrun” areas in the approaches 
to joint use runways. Their American 
licensee, however, hopes eventual civil 
ind military uses will include approach 
lighting, various types of runway light 
ing and taxiway lighting. For approach 
installations, Structural Concrete 
it may be able to add condenser dis- 
charge “flashing” lights in a flush con- 
figuration. 

Che cost of flush type lighting is, 
of course, a major problem. Whilk 
widespread use would bring costs down, 
the installation expense cannot be 
woided. 

Building the lights into new runways, 
however, would be much less expen- 
sive than sinking them into existing 
strips. 


SavVvs 
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ASME Hears: 





Salesmanship Dearth. Not Aircraft 
Block Air-Cargo Industry Growth 


Los Angeles—Lack of salesmanship is 
the greatest obstacle to the 
the air cargo industry, Thomas J] 


rs, director of cargo sales for 


growth of 
Hat 
American 
Airlines told air cargo specialists here 
for the Aviation Division Conference 
of the American Society of Mechanical 
Engineers. 

“Let us not fool ourselves,”” Harris 
said, “that it is the need of a ‘true’ 
cargo aircraft that will solve our prob- 
lems in this business. It is the eco 
nomic ignorance of our industrial man- 
agement in terms of its distribution 
costs and the relationship of those 
costs, one to the other, that has to be 
cleared.” 

Harris cited the recent Twenticth 
Century Fund study which showed that 
59 cents out of every dollar goes toward 
the cost of dfstributing goods as con- 
trasted to the cost of producing them.” 

He said transportation itself, 
with such items as marketing, are hous- 
ing, insurance, financing, materials han- 
dling, taxes, packing and obsolescence 
makeup the distribution cost. 

Ihe barrier of getting the shipper to 
ippreciate the inter-relationship — be- 
tween transportation and these other 
functions of distribution, has to be 
broken Harris warned. He added 

“Our first job is to know cnough 
about these production and distribution 
and inventory management problems 
of a firm to intelligently determine 
whether or not airfreight will permit a 
reduction in inyentories and, in those 
cases where it will permit a reduction, 


long 


to calculate the extent of that reduc- 
tion.” 

Growth of air freight 
been projected to between 640 million 
to 800 million annually by 
1965 and to realize this business, Harris 
said, it is important to “understand and 
measure the costs of distribution to- 
gether with the proper examination of 
sales opportunities in terms of break- 


even analysis. 


business has 


ton-miles 


American Starts New 
DC-7 Coach Service 


American Airlines will upgrade its 
aircoach services this spring with the 
inauguration of DC-7 Royal Coachman 
flights between New York and Los An- 
geles and Washington and Los Angeles. 

American will use an 85 passenger all 
coach DC-7 in the new service, contrast- 
ing with the combination class Super-G 
Constellation flights offered by ‘Trans 
World Airlines. 

Meals will be served on the DC-7 
flights. Fare for the service is $99. 

American plans to inaugurate serv 
ice between New York and Los Angeles 
on May 20 with two nonstop flights a 
dav in each direction, scheduled for 
cight and a half hours westbound and 
seven hours and 45 minutes castbound 
Ihe Washington-Los Angeles service is 
scheduled for June 17 with one round 
trip nonstop flight a day. The Wash 
ington route is scheduled for cight hours 
westbound and seven hours and 25 min 
utes castbound. 





Siedle, 


over surface transportation. 


regulate them. 


tonnage handled by rail.” 





Three-Cent Airlift Experiment 


Los Angeles—The need for larger subsidies from Congress to keep the Post Office 
Department abreast of the times in handling airmail was voiced by E. 
Assistant Postmaster General, at the 
American Society of Mechanical Engineers here. 

The three-cent airlift experiment, initiated October 1953, has been successful, 
Siedle said, and has advanced delivery of some of the mail as much as 48 hours 
The future of this type of speeded-up mail service 
faces obstacles, he added, that only legislation, more funds and cooperation between 
all transportation agencies can solve. Siedle said present needs include: 

@ Legislation that will provide full authority for the Post Office to select the most 
economical and most expeditious mode of transportation. 

© Congressional provision of the necessary funds to do that kind of job. 

@ Friendly cooperation of all transportation agencies and the commissions that 


So far, as the future is concerned, Siedle said, “any diversion of mail to air from 
surface transportation media—even though the volume is but a small percentage of 
the total—will be resisted and draw vigorous objections from those losing traffic. . . . 
Yet the volume of letter mail that could be diverted is only about 1/30 of the 


George 


Aviation Division Conference of the 














MAYBE YOU'D 
LIKE A 
MORE INTERESTING 
PROJECT? 


Because of the | ng range ex 


pansion program of research, 
design and development, the 
diversity of openings in all 
categories of Engineering is 
exceptionally wide in our or 
yanization. Great selectivity in 
the particular phase of indivi 
| talents and interests en 
hances the desirability of be- 
coming associated with this 
progressive Engineering 
ganization 

New openings are 
available in a number of these 
highly interesting projects. In- 


quiries are invited 





Washington—Pan American World 
\irways has opened its formal battle 
for a Great Circle 
opened transpacific 


route in the re 
renewal case with 
a voluminous presentation to the Civil 
Acronautics Board 

Che exhibits filed by Pan American 
precede formal hearings on the case, 
now scheduled to begin May 8. At issue 

PAA’s application to operate be 
tween the West Coast and the Orient 
via the Great Circle now flown 
by Northwest Airlines. President Ei 
senhower has asked the CAB for new 
recommendations on the controversial 
issue, held over when the rest of th 
case was decided a year ago. 

Pan American told the Board that 
the air travel market in the Pacific is 
much larger and more stable than it 
was in 1952 when original hearings 
were held on the transpacific routes 
PAA attributes this to the decrease 
in military operations and introduction 
of tourist service in the area, and the 
return of relations between the U.S 
ind Japan to a more normal status 

\ccording to the PAA presentation, 
the present Pacific market is two and 
ne half times the of the market 
considered in the original case. The 
rline points out that it carries morc 

half the passengers flown across 

the Pacific and maintains that thes¢ 

ssengers are inconvenienced bv the 

requirement that PAA make 
the Central Pacific 


route 


SIZC 


l stop mn 


Competitive Disadvantages 


Pan American contends that this 
restriction not only puts it at a com 
petitive disadvantage with Northwest 
but also weakens the carrier's position 
in competing with the foreign airlines 

Both Northwest and Pan American 
began operating without subsidy in the 
Pacific last vear. A kev factor in this 
improvement was the shifting of mili 
tarv mail to commercial carriers. Pan 
American savs that Northwest's faster 
routing is causing the Post Office De 
partment to shift mail traffic to the 
point where PAA is carrying only 25% 
of the total. The airline says that this 
trend is forcing it back on subsidy, and 
it must have a competitive routing to 
regain its share of the mail traffic and 
stav off subsidy 

An important factor in the decision 
on the Great Circle route will be the 
operating capabilities of the DC-7C, 
the first transport with sufficient range 
to be a prospective nonstop operator 
icross the Pacific. Northwest Airlines 
has eight of the Douglas transports 
on order, and Pan American’s Pacific 
Division is supposed to get eight of the 


33 DC-7Cs ordered by PAA. The new 
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plane will be delivered this year 
Pan American told the CAB 
modifications of the DC-7C now 
will allow the 
raise its percentage of nonstop comple 
tions to at least 75 PanAm said that 
when jet transports become available, 


that 
under 


negotiation uirplane to 


100% nonstop operations will be rou- 
tine 


Judd Defends Northwest 


Northwest's position in the case has 
been defended by Rep. Walter H Judd 
(R.-Minn.) in a speech in the House of 
Representatives. Judd said the only de- 
cision which would not violate all rea- 
and fairness is a denial of Pan 
American’s application. 

He said “the only question the Civil 
Acronautics Board now has before it is 
whether or not to allow the clearly domi 
nant carrier, showing substantial earn- 
ings from its lush route across the cen 
tral Pacific, access also to the lean route 
ind smaller market served by its much 
smaller competitor. If Pan American is 
granted access to the northern route and 
permitted to increase its earnings by 
diverting trafic from Northwest, then 
the government will be forced to un 
derwrite the contribution to Pan Amer 
ican by placing Northwest back on sub 
sidy to make up for the losses it cer 
tainly will incur.” 

The long-simmering controversy over 
the Great Circle route flared up again 
last January when the White Hous« 

sked the CAB to bring the record up 
to date on Pan American’s application 
tor Great Circle authority between 
lovko and Los Angeles, San Francisco, 
Portland and Seattle The President 
deferred decision on this question when 


son 





Doolittle, M. Eisenhower 
Mentioned to Head TWA 


Lt. Gen. James H. Doolittle (Ret.) 
and Milton Eisenhower, brother of Pres- 
ident Eisenhower, are being mentioned 
by a leading Trans World Airlines off- 
cial as choices for the TWA presidency 
to replace the late Ralph Damon. 

Doolittle probably is not interested, 
having recently moved to San Francisco 
where he plans to retire from Shell Oil 
Co. in about one year. Choice of Milton 
Eisenhower unusual 
situation, if he should accept. His son 
is employed by Pan World 
Airways. A spokesman for TWA says 
that no action is expected on appoint- 
of Damon’s successor until the 
annual meeting scheduled 


would create an 


American 





ment 
company’s 
April 26. 











] ] cobras 
he issued his instruction 


' 
renewal case last veal 


pacin¢ 

The Board 
decided to include the 
permanent certificate for Northwest and 
the addition of Los Angeles and San 
Francisco as coterminals on Northwest's 
CAB Chairman Ross 
that the 


to be TC 


reopened the case, then 


que stions of a 


transpacin¢ route 
Rizles 
President 
stricted to the 
tion 
On Mar 
issued its order expanding th« 
Rizlev received a letter from the White 
House specifying that the case be re 
stricted to Pan American’s application 
nd limited to developments in the past 
vear which apply to the ipplication 
The CAB then reversed itself, excluded 
the Northwest applications ind limited 
the case to Pan American’s request 
Subsequently, Northwest has asked 
the CAB to propose permanent certif 
cation for its international route on the 
srounds that it gone off subsidy 
since the president denied permanency 
vear ago. At that time, the President 
thought permanent certifica 
Northwest was premature as 


was 


dissented, maintaining 
intended the case 


Pan American applica 


3. two davs after the Board 


Case, 


has 


Braniff Shows Traffic, 
Revenue Gains in 1955 


| 
ontinued to make 


ind had 


Braniff Airwavs 
steady trafic and reve 
subsidy sharply reduced in 1955, a veat 
its stockholders 
preparations 


nue gains 


the airline describes to 
is a period of constructive 
for the future 

Passenger revenue increased from 
$37.7 million in 1954 to $41.9 million 
Total revenues increased only 
slightly from $45.9 million to $46.8 
million, largely because mail income 
dropped from $5,147,460 in 1954 to 
$1,717,003 in the past vear. Net income 
for 1955 was $1,668,398, compared with 
$3,712,313 the previous vear 

Braniff flew 679,965,000 passenger- 
miles last vear, an increase of 62,492,- 
000 1954. Express and freight 
trafic increased from 5,253,744 ton 
miles in 1954 to 5,787,058 ton-miles 
last vear. Passenger load factor slipped 
59.56% in 1954 to 58 55% in 


last vear 


over 


from 
1955 

The Civil Aeronautics Board reduced 
Braniff’s mail pay last year so that do 
mestic operations were off subsidy after 
Jan. 1, 1955 and subsidy for interna 
tional operations dropped from $2,319, 
335 in 1954 to $369,120 in 1955. The 
company said these subsidy reductions 
are a healthy thing despite temporary 
depression of earnings 
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Night firing tests on early ROCKETDYNE engines helped speed the development of today’s models whose power cannot be disclosed. 


Today’s Rocket Engine can send 
a missile half-way around the earth 


Even as you read this, rocket engines 
capable of sending a guided warhead 
half-way around the earth are being 
developed and produced by Rocket- 
DYNE, a Division of North American 
Aviation, Inc. ...and larger, still 
more powerful units are on the way. 

Behind these bare facts is a 10-year 
story of how the Air Force and 


ROCKETDYNE FP 


POWER 


BUILDERS OF 


ROCKETDYNE faced up to one of the 
biggest engineering challenges of the 
last decade. Security restrictions do 
not permit us to give you the details, 
but we can tell you that RocKkert- 
DYNE has manufactured the largest 
liquid-propellant rocket engine in 
the free world. RoCKETDYNE is devel- 
oping and producing rocket engines 


FOR OUTER SPACE 


for many of the major guided missile 
projects in this country. 

If you are an engineer—and inter- 
ested in this young and challenging 
field— write RoCKETDYNE, Personnel 
Manager, Dept. W-2, 6633 Canoga 
Ave., Canoga Park, California... 
located near Los Angeles in the West 
San Fernando Valley. 


A Division of 
North American Aviation, Inc. 








ARTIST’S DRAWING of planned $10 million terminal at Miami International Airport. 


Miami Building New Terminal 
For Growing Traffic to South 


By Craig Lewis 


Miami—Miami is building a new air 
terminal to handle the burgeoning pas 
senger and cargo traffic traveling to and 
from Florida and Latin America 

Lhe terminal will ibout 

million. Bonds to pay for the proj 
ect already have 

tion bids are being processed now 

the Dade County Port Authority, 
the municipal agency which runs Miami 
International Airport 
he terminal is supposed to be ready 
handle trafic by November, 1957 
It will be built on the eastern portion 
irea between the 
will 


new cost 


been sold, and con 


+ 


the airport in the 
main east-west runways and 
the present facility, which has 

n far Miami's an 


trafhic 


outstripped by 
growth 

Planc 
designed to handle 53 
taneously. ‘The terminal 
500.000 


iccommodations ar¢ 
urcraft 


loading 
simul 
will, in 
fect and 
tht} 


imCda 

lude about square 

1,100 feet of ticket counter, 

t of baggage claim counter and 158 

ilators. Parking will be provided for 
500 automobiles 


Expandable Terminal 
The Port 


} 


Authority has designed the 
so that it can be expanded at 
nd without interrupting § servic 
timated that when the terminal 
ipleted, the 3,000 acre Miami In 
nal Ai will be worth at 
t SSU.UUUUUU 
Nonscheduled 
ing a terminal on the site of the new 
lit 


port 


urlines are currenth 


Chev will move to the present main 
terminal when the new 
Construction plans call 
of 207 buildings on 


passenger onc 
is completed. 


for the razing 
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the terminal site, many of which have 
already been torn down. 

Che terminal project doesn’t include 
any expansion of runway facilities rhe 
field currently has four runways, the 
longest 9,400 feet. They 
wide enough and heavy enough to han- 


irc considered 


dle the jets recently ordered by the air- 
lines. Some taxiwavs will be built 
to fit the new runwa\ 
“vVstem 
Che construction plans do not inter 
with anv of the uirline 
maintenance facilities round 
the airport 
Miami is a choice spot for the airlines 
to locate their shops because the mild 
weathe vutdoor work than 
possible in other parts of the coun 


try 


new 
terminal into the 


rere numerous 


scattered 


ill WS MOTE 


Gateway to South 


Miami's traffic has increased substan- 
tially since World War II The South 
Florida city is the major air terminal 
in an area which is in the midst of a 
development boom and has shown a 
in vacation business, es 


slack 


stc id InCTCAaSC 


pecially in the formerh summe! 
months 

Miami is also a kev gatewa\ 
America Iravel to Central 
nd South America has 
nd the Caribbean has shown steady d 
velopment as a resort area. Air travel to 
these points has increased as their vaca 
tion facilities have grown, and Miami 

the pivot poimt for all this tr 
the south 

Miami International Airport ranked 
second in the nation in aircraft 
ments last vear, with 276,7 
and takeofts 

It was first in the number of flights 
completed without interference from 


to | 
America 


been increasing 


ifin 


ivel to 


move 
eT 
29 landings 


weather. Trafic has increased from 


210,172 movements in 1950 

Passenger trafic hit 3 million im 
1955, compared with | million in 1949 
1 2 1954. Air mail has 


md 2.5 milhon in 
pounds im 


mecreased from 
1949 to 11.8 


million 
million pounds in 1955, 
nd air express and freight is up from 
the 1949 total of 53.5 million pounds to 


137 million pounds last vear. 


Passenger Volume 


The ratio of increase in aircraft move 


ments has not kept p with the sharp 


upward trends in passenger and cargo 
traffic 
Airport officials a 
fact that urcraft ntrodu 
past few vears carn msiderably more 
passengers and cargo than earlier types 
It is estimated that, including visitor 
the Miami terminals handk than 
30,000 people a day 
Airport revenues n 
$?2.814.890. an S% 
iting expenses were 
6.8% from the previous year 
from parking, taxi and U-Drive-It con 
cessions $261,701 last 
vear, compared with $195,953 in 1954 
The Port Authority 


over $300,000 from this source in 1956. 


Southern Is Preferred 
For Panama City Route 

Washington—Southern Airways has 
been chosen to operate a new air service 
ind Panama City, Fla., 
Board Examiner 


more 


totaled 
increase, and oper- 
$1.023.657. down 


1955 


Income 
imounted to 


expects to make 


between Atlanta 
by Civil Ac 
William I 
In his report on the I 
Atlanta case, Cusick re 
the CAB certificat ( er o fi 
between Atlanta and Panama City via 
Columbu ind Albany Ga., and 
Dothan, Ala., for an experimental five 
mended kip 


ronautics 
Cusick 
nama Cit 


ymmended that 


year period He ils 
stop and non-stop authority for service 
between the two terminals 

Lhe found a definite 
tor direct air service between the tw 
Right now, the 
vailable is via conn 
hassee, Mobile or Ja 
National Airlines is the 
rving Panama Cit 

With tion, the 
should produce 12,000 to 14 

rsa ording to (¢ 
ctor in devel pment 

on the route is the attract 
City as a 
in the immediate beach area is estimatec 
innually 
National offers east-west ser 
Panama City, the examiner 
North-South 
circuitous 


examiner nced 


only air service 


Vall 


ksonvill ind 


cities 
hon it 


1 
oni 


ITTICI 
propel prom 


vCal 1 


resort area lourist busin 
t $25 million 

Whil 
vicc to 
finds a need for 
since present alr 
and ground transportation is very slow 

In selecting Southern for the route, 


SCTVICC 


service Is 
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40 ACRE = 


LOS ANGELES 
SAN BERNARDINO 
FREEWAY 


SOUTHERN. PACIFIC 
RAILROAD~ 


. . LOCKHEED _ 
ay AIRCRAFT SERVICE \ 
tore 


FREEWAY 
TO RIVERSIDE 


\ 


uf you are expanding in the avionics or electronics field 


you will need: 


A PLANT SITE WITH A FUTURE 


40 acres is now available just 40 minutes from the 
heart of downtown Los Angeles, adjoining the 
Ontario International Airport, and is zoned for 
operation of jet aircraft. 

The airport has a 7,250 foot main concrete run- 
way, with immediate planned expansion to 8,500 feet 
and two planned future extensions of 1,250 feet each. 
All taxiways and runways are concrete. 

The airport has a C.A.A. instrument landing sys- 
tem, C.A.A. Control Tower and a fully automatic 


Weather Station, together with C.A.A. approved 


courtesy to brokers 


high-intensity lighting system. 

The acreage is served by the Southern Pacific 
Railroad and located just 2,500 feet from the San 
Bernardino Freeway. Zoning will permit industrial, 
manufacturing or aircraft maintenance. All necessary 
utilities are available. This property is ideal for air- 
craft, avionics or electronics manufacturing facilities. 

Land for sale at $7,000 per acre, or will ground 
lease. We will construct improvements for purchase 
or lease by responsible firm. 

Write, wire or phone — 

R. G. JACOBS 


1011 S. Fremont Avenue, Alhambra, Calif. 
CUmberland 3-2717 








Cusick rejected the applications of East- 
mn Air Lines and National Airlines 
oncedes that the trunklines could 

r better service to points beyond the 

terminals of the route, but he contends 

that the proposed route should be prop 
erly characterized as a local service 
operation. Cusick feels that long-haul 
questions involved in the trunkline 
applications are scope of 


of 


bevond the 
the CAaSC 

[he report finds that the addition 
of the Panama City-Atlanta segment 
would Southern’s 
werage length of passenger haul and 
would offer the carrier an_ excellent 
opportunity to develop and promote 
trathe which would enable it to improve 
its financial position,” Cusick said. 

Ihe examiner points out that “the 
very existence of the local service carriers 
is dependent to a large extent upon 
their being able to offer the public air 
transportation service between _ large 
trading centers such as Atlanta and 
smaller communities such as Panama 


Cit 


serve to  imecrecasc 


CAB Orders 





Mar. 8-14) 


GRANTED: 


Riddle Airlines an exemption to provide 
between Detroit and Miami 
D. Gilmartin and E. Lombardo of the 

iit News for news purposes, providing 
1 roundtrip charge of 


I sport ifion 


i person pays 
United Air Lines an exemption to serve 
Milwaukee and Chicago or Detroit, or both, 
on the same cargo flight, and to originate 
flights at Milwaukee, 
cargo trafic is carried 
and Chicago or be 
tween Milwaukee and Detroit The ex 
emption is for one year or until 60 days 
after United's certificate 
amendment application, whichever occurs 
hrst 

Continental Air Lines authority to omit 
service at Santa Fe, N. M., on all but one 
roundtrip flight daily over its Albuquerque 
Clovis, N. M., route 


APPROVED: 
Agreements involving Lake Central Au 


nes, Slick Airways and various other car 
riers relating to several intercarner arrange 


nd terminate carge 
providing no local 


tween Milwaukee 


decision on 


ments 
Agreements involving American 
Central Airlines and various other 
lating to intercarner arrangements 


ORDERED: 

North Central Airlines and Lake Central 
\irlines’ applications to operate between 
Lima, Ohio, and Detroit via Toledo con 
solidated into the Lima-Detroit service case 
Leave to intervene granted to Allegheny 
\irlines, Capital Airlines, Delta Air Lines, 
the Aeronautics Commission of Indiana, 
the Ohio Aviation Board and the City 


Airlines, 
carriers 
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Lima and Lima Association of Com- 


mIc4»rcee 


DISMISSED: 


Suspension and investigation of far 
filed by Peninsular Air Transport between 
Miami and Philadelphia, Newark and New 
York, since the fares have 
celled 

Suspension and investigation of fares filed 
by Aero Finance Corp. between Dallas and 
Oakland, and between Miami and Newark 
New York, Philadelphia and Washington, 
since the fares have been cancelled 
DENIED: 

Motions of the City of St. Louis and 
the Chamber of Commerce of Metropolitan 
St. Louis, Braniff Airways and Trans W orld 
\irlines to expand the area of the Great 
Lakes-Southeast service case. The Board in 
stituted a separate proceeding involving 
service between St. Louis and Florida and 
other southeastern points 

Northwest Airlines’ application for ex 
emption authority to carry local traffic be 
tween Great Falls, Mont., and Butte and 
or Helena, Mont 

Tuya Cuban Express Corp.'s petition for 
leave to intervene in the matter of the 
application of Cuban Colonial Air Express 
Corp. for a foreign air carrier permit 

Petition for reconsideration of dismissal 
of a complaint alleging various discrimina 
tory airport charges at Miami International 
Airport 

North Central Airlines and Ozark Air 
Lines’ petitions for reconsideration of CAB 


since been can 


action denying the 
thority to operate between the Quad Cities 
I'win Cities 


Carriers CXC mption iu 


ind the 


Shortlines 





new service 
three DC 3 
flights a weck scheduled between It. 
De France and Barbados. The French 
ilso has increased its weeklv Bos 
nonstop Super-G Constella 
to two flights a week and 
four weekly flights 


> Air France has rted a 
in the (¢ 


iribbe in 


airline 
ton-Paris 
tion 
will 


this summer! 


ScrTvice 


increase it to 


> Air Transport Assn. reports the Au 
lines Clearing House handled $53,021, 
911 in Januaryv—19.5% more than Janu- 
arv, 1955, business 


> American Airlines claims a new indus- 
trv record witi: 69,482,000 ton-miles of 
uir freight flown last vear, 24 
than American carried in 1954 


more 


> Canadian Pacific Airlines plans to ex 
tend its routes to Buenos Aires before 
the end of Mav with three weekly flights 
via Mexico City and Lima 


iwent sales in- 
creased 17 5, and 1956 
quotas call for a 6! Capital 
ittributes the sales increase to the popu 
larity of the \ 


> Capital Airlines’ travel 
during | 


5 


mcrease 
iscount 


> British European Airways reports a 
total 


proht of $2,413,600 in 1955 on 


AERODYNAMICIST 


with 2 or more 
years experience 


Give your experience a real opportunity to expand. 
Work on both jet and rocket engine propelled air- 
craft. We need people who are ready to assume 
important responsibilities in preliminary design 


and evaluation of piloted aircraft. 


You will work with the first team, on advanced pro- 


jects... be concerned with configuration design, spe- 


cial performance evaluation and the development 


of practical methods of aerodynamics analysis. 


To qualify, you need a Bachelor’s or better. We can 


offer you salary, benefits and advanced opportuni- 


ties equal to—more often better—than any in the 


aircraft industry. 


Send us your resume and background for a personal 


appointment to 


P-1108, Aviat 
1125 West 6th St 


on Week 


Los Angeles 17, Calif. 





ENGINEERS NEEDED 
ON NEW 
GRUMMAN 


-- NAVY 


Fighters 


Grumman, one of the most 
stable aircraft companies in the 
industry, needs engineers to 
work on the new supersonic 
Tiger and transonic Cougar. 
With Grumman, your home will 
be Long Island, the playground 
of New York. If you are an 
experienced aircraft engineer, or 
a recent engineering graduate, 
send your resume to Engineering 
Personnel Dept. Interviews at 
Employment Office. 


NEEDED NOW: 

Wing and Fuselage Designers 
Hydraulic Engineers 

Stress Analysts 

Flight Test Engineers 
Aerodynamicists 
Thermodynamicists 

Vibration and Flutter 


E 


¥, 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE - LONG ISLAND - NEW YORK 
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revenues of $58,008,000. Revenues rose 
24% during the year while expenses in- 
creased 17%. BEA carried 2,157,100 
passengers in 1955 with a 70.2% load 
tactor. 


> Flying Tiger Line reports an 85% 
gain in gross revenues and a profit of 
$660,773 for last six months of 1955. 
Revenues were $10,886,299 and traffic 
increased 101% to 30,903,701 ton- 
miles of air freight. January traffic was 
4.824.804 ton-miles, a 75% increase 
over the previous January. 


> India has refused traffic rights at Bom 
bay to Air Cevlon on its Colombo- 
London route. ‘The Indian government 
savs it will review its decision when it is 
convinced that substantial ownership 
and effective control of Air Cevlon lies 
with Ceylonese nationals as stipulated 
in the India-Cevlon air agreement. Air 
Cevlon is linked with KLM _ Roval 
Dutch Airlines in an = arrangement 
which gives the Ceylonese airline 51% 
of the stock. 


> Panagra will equip five tourist class 
DC-6Bs with Bendix airborne radar. 
Ihe carrier savs the radar program is 
the result of previous success with the 
equipment on its DC-7Bs 


Airways will 
Thailand for 
\irwavs de 


American World 
send 25 technicians to 
three years to help ‘Thai 
velop and expand the country’s air 
transport system. Pan American is 
working on the $2 million program in 
conjunction with the International Co- 
operation Administration PAA flew 
653,000 pounds of cargo across the At- 
lantic in Januarv, a 61% increase over 


Januarv, 1955 traffic. 


> Pan 


> Sabena Belgian World Airlines will 
operate ten DC-6 flights a weck be- 
tween Brussels and New York this sum- 
. Sabena will expand its heli 
copter service to Dortmund, West 
Germany, Apr. 22. The Belgian carrier 
plans to begin using the Sikorsky S-55 
this summer 


mcr. 


Airways carried 58% of 
the air freight handled at all British 
airports last year and claims that its 
1955 lift of 72,333 tons makes it the 
world’s largest carrier of air freight. 


> Silver City 


> Swissair has decided to increase its 
share capital from $3,263,403 to $9,- 
790,209 to meet the requirements of 
recent jet orders . . . Swissair’s revenues 
for 1955 were $30, 256,410, 17% more 
than 1954 income. Expenses were 
$29,883,440 and net profit $367,693 
in 1955. 

three tours to 


P Swissair is offering 


Russia from New York via Vienna. 
Ihe tours, arranged through the 
Cosmos ‘Travel Bureau and Intourist, 
cover such points as Moscow, Lenin- 
grad, Kiev, Rostov and Belgrade and 
range from $979.35 to $1206.95 during 
the off season. 


> Trans World Airlines added Cairo 
and Athens to its intercontinental 
Super-G Constellation service Mar. 3 
By Mar. 8, TWA will have increased its 
Super-G combination class service across 
the Atlantic to 24 flights a week. . . 
I'WA will offer over 6,000 seats on 100 
flights a week between the U. S. and 
Europe this summer with 88% of the 
capacity in tourist seats. 


> Transocean Air Lines has set up over 
haul operations at Honolulu to handle 
F’-86 fighters belonging to Hawaii Air 
Guard. 


World Airlines 
23% increase in passenger trafhe be 
tween Jan. 1 and the first week of 
March I'WA has increased non 
stop Super-G Constellation — service 
from St. Louis to New York and Los 
Angeles to 12 flights daily and will start 
a direct service from St. Louis to 
Europe Apr. 29 I'WA is 
into its new $5.5 million engine over 
haul shop at Kansas City Mid-Conti- 
nent International Airport this month 


> Trans averaged a 


= 


moving 


> United Air Lines will start the first 
nonstop service between Washington 
and San Francisco Apr. 29 with a daily 
first class DC-7 flight. United began 
operating an overnight nonstop DC-7 
service called the Starlight Continental 
between New York and Los Angeles 
Mar. | United flew 291,986,000 
passenger-miles in February, 17% more 
than the previous February. 


> United Air Lines will increase the ca- 
pacity of its all-cargo fleet 70% with the 
delivery of five DC-6As this spring and 
summer. 


Lufthansa Purchases 
Vickers Viscount 810 

Deutsche Lufthansa, the West Ger 
man airline, announced an order last 
weck for the Vickers Viscount $10 to 
be used over planned routes between 
Europe and the Middle East 

Seven to nine of the new-model tur- 
boprops, which have a top speed of 360 
mph. and a seating capacity for 63 pas- 
sengers, will be delivered to Lufthansa, 
beginning with three in late 1958 and 
the remainder in 1959. 

The carrier plans to begin its Middle 
East service, routed through Munich, 
in September with Lockheed Super G 
Constellations. 
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AIRCRAFT 
ENGINEERS 


Kawneer Company 


has immediate openings for young men 
with aircraft experience in our rapidly 
expanding Aircraft Division specializing 
in metal bonding and honeycomb air- 
frame structures. These positions require 
men capable of assuming BROAD RE- 
SPONSIBILITIES in the following areas: 


PROJECT ENGINEERS 


Sr. and Jr. level for planning, co- 
ordination, and liaison in major 
and minor projects. 


DESIGN ENGINEERS 


Originate and develop airframe 
components. 


PROCESS MEN 


Planning, estimating and tooling 
for sheet metal and plexiglass 
fabrication. 


This is a PERMANENT company-owned 
Aircraft operation located in a gracious 
community in the SW Michigan vaca- 
tionland and offering young men a 
chance to broaden their scope of ac- 
tivity and grow with us. 

Send resume giving age, education, ex- 
perience, and salary level to Personnel 
Department. 


Kawneer 


AIRCRAFT PRODUCTS DIVISION 
Niles, Michigan 





FOR RATES OR INFORMATION 
About Classified Advertising 


Contact The McGraw- 
Hill Office Nearest you. 


ATLANTA, 3 DETROIT, 26 

177? Rhodes 856 Penobscot Bidg. 
Haverty Bldg. WOodward 2-1793 
WAlnut 5778 L. SEEGAR 

W. LANIER 


350 Park uare 
HUbbard 2-7160 


H. J. SWEGER, Jr. 


CHICAGO, 11 
520 No. Michigan 


Ave. 
MOhawk 4-5800 
W. HIGGENS 
CINCINNATI, 37 
1915 Rockingham 
Ave. 
REdwood 1-4537 
W. GARDNER 
CLEVELAND, 15 
1510 Hanna Bldg. 


SUperior 1-7000 
Cc. J. LOUGHLIN 


DALLAS, 2 
Adolphus Tower 


PRospect 5064 
G. JONES 





Main & Akard Sts. 


BOSTON, 16 LOS ANGELES, 17 


1125 W. 6 St. 
MAdison 6-9351 


C. McREYNOLDS 


NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 


R. LAWLESS 
W. SULLIVAN 
D. COSTER 

R. HATHAWAY 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 


H. BOZARTH 
E. MINGLE 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 


T. WYCKOFF 
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EMPLOYMENT OPPORTUNITIES 


[railblazing 


New Missile programs are being undertaken 
—research and development teams are 
being formed for Engineering adventure 
almost beyond the most vivid dreams. 
Would you like being a part of CROSLEY'S 
trailblazing? 

You could expect an assignment in one of 
the following fields: 

Guidance Systems 

Telemetry 

Radar 

Miniaturization 

Control Systems 

Heat Transfer 

Stress Analysis 

Aerodynamics 

Fuzes 

Facilities 


Launching Equipment 
(design and development) 


Special consideration will be given to 
men with advanced degrees. A subsidized 
education program enables CROSLEY 
employees to take additional courses or 
to work towards higher degrees. Liberal 
medical and life insurance, company- 
paid packing, moving, and relocation 
allowance, including 15 days’ subsist- 
ence. For further information send your 
resume to— 


D. B. Nason 


Vice President and Director 
of Engineering 


Cros/e wen > 


Avco 


MANUFACTURING CORPORATION 


2630 GLENDALE-MILFORD ROAD 
EVENDALE, CINCINNATI is, OHIO 





“Known For The NEWEST— 
Respected For The BEST” 








EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportuniti es—executive, management, technical, selling, office, skilled, manual, ete 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED ——RATES——_ UNDISPLAYED 

The advertising rat $27.60 per inch for a advertising $2.10 per line, minimum 3 lines To figure advance payment 
appearing or rth than a contract basis Contract rates count 5 average words as a line. 
uote ot lest Box Numbers— counts as | line 

An advertising inch is measured %” vertically on « column Discount of 10% if full payment is made in advance for 4 con 
3 columns—30 inches to a page. secutive insertions 


Subject to Agency Commission. Not subject to Agency Commission 


Send NEW ADS to AVIATION WEEK, 330 W 42nd St., N. Y. 36, N. Y., for April 9th issue closing March 29th 
Subject to space limitations. 











ENGINEERING STAFF 
0 


HERE'S BIGGER Ford Motor Company 
Has position openings for aeronautica 
OPPORTUNITY a mre orem © Se wees 


or chassis. Requirements are as iollows: 

WITH A 1. Analytical design engineer with 

engine and/or automatic trans 

mission experience for develop- 

GROWING ment of analytical methods for 

vehicle fuel economy projections. 

. Analytical design engineer to ap- 

COMPANY ply elastic energy theory to de 

velopment of analysis methods 

and predict the flexural stress in 

IN JET VT0 statistically indeterminate struc 

tures; masters degree or training 

in the field of applied mechanics 
Ryan — a stable, growing desirable. 

aircraft company with 33 . Stress analysts experienced in 


stress analysis of automotive or 
aircraft structures. 


Look to the future with 


years of experience — where you'll 
never feel “‘lost in the shuffle Join 
our select staff of engineers and work on There are other position openings for 
challenging, diversified projects like Ryan's mechanical and electrical engineers or 
new automatic navigation system and the designers interested in body, engine, 
world’s first jet VTO aircraft! transmission, or electrical automotive 


You'll like working at Ryan and you'll enjoy living engineering work. Send resume to: 


in San Diego — a year-round playground with the nation's MR. F.'J. BUDDE 
finest climate. Write today to Engineering Professional Place _ . ° 
. Salaried Placement Section 
ment, Engineering Division for full information. Your inquiry will 


be held in strictest confidence Engineering Staff 
Ford Motor Company 


IMMEDIATE OPENINGS FOR: 8 2053 D b —! 
boa e orn, icht r 
Aircraft Designers Electronics Engineers Aerodynamicists Systems Analysts On - _ 9 


Structures and Weight Control Engineers Power Plant Engineers 


—@= RYAN eee STRESS. ANALYSTS 
AND STRUCTURES ENGINEERS 


Growing engineering research 
and development organization 


PERSONNEL MANAGERS needs men with one to five 


LOOKING FOR ENGINEERS... TECHNICIANS ? years experience preferably in 


thermal and stress analysis, air- 
craft or missile structural work. 


“RESERVOIR OF ENGINEERS AND TECHIMICAL MEN” | | oo. sss se romonsst Depormen 


t explains how you can pin point your employment advertisement to just those men 
with the job qualifications you want . . . without wasting money or superfluous cir- . : 
culation. Aerophysics Development Corporation 
(Subsidiary of Studebaker-Packard) 
Box 949 Santa Monica, California 

















Write for free copy of 





Classified Advertising Division — McGraw-Hill Publishing Co. 
330 West 42nd Street, New York 36, New York 
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EMPLOYMENT OPPORTUNITIES 


Moonbeams or a 
beam to the moon...? 


You’re a creative engineer. Your success depends upon your imagi- 
nation—your ideas—and, most important, the transformation of those 


ideas into realities that pay off. 


At Goodyear Aircraft, our success is measured by these realities. Here, 
ideas are a prime commodity. And our engineers have at their 
disposal the most modern facilities available, to help transform these 
ideas into practical realities. 

During the past 46 years, in both peace and war, our engineers have 
turned ideas into realities that today affect nearly every aircraft in 
our skies. Airships, missiles, electronic guidance equipment, struc- 
tures, electronic computing equipment—the list is long and broad. 
And when that trip to the moon is ready to leave, you can be sure 
we'll be in on that one, too. 

Our growth and diversification demand that our staff be expanded. 
Opportunities for rewarding professional careers in all specialties of 
creative engineering are available both at Akron, Ohio, and Litchfield 
Park, Arizona. Salaries are based upon individual merit and benefits 
are, of course, liberal. For those who wish to continue academic study, 
company-paid tuition courses leading to advanced degrees have been 
established at nearby colleges. 

For further information on the opportunities awaiting you at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel Department, 
Goodyear Aircraft Corporation, Akron 15, Ohio. 


They’‘re doing big things at 


Zs 


GOODFSYEAR AIRCRAFT 


THE TEAM TO TEAM WITH IN AERONAUTICS 
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FLIGHT TEST 
INSTRUMENTATION 
ENGINEERS 


Do you qualify for one of these unusual and difficult posi- 
tions offered by Republic Aviation? The opportunity for 
growth and professional advancement is exceptional, the 
salaries are tops, the benefits many ... including Repub- 
lic’s now famous Retirement Income Plan offering: (1) a 
basic program paid in its entirety by the company; and 
(2) a cooperative plan for even greater retirement income 
with Republic more than matching your contribution 


Positions open jor: 


PROJECT FLIGHT TEST 
INSTRUMENTATION ENGINEER 


5-7 years experience. Must be capable of: (1) coordinating the 
activities of an engineering group; (2) translating the flight test 
engineer's requirements into instrumentation specifications capable 
of fulfilling the specific test requirements; (3) performing the basic 
systems engineering on a given project. 


FLIGHT TEST INSTRUMENTATION 
ELECTRONIC ENGINEER 


Airborne Magnetic Tape Specialist 
Opening for engineer presently involved in the development and/ 
or use of Magnetic Tape Recorders for Airborne Data Acquisition 
System. Must have a thorough knowledge of the present state of 
of the art and a good understanding of FM/FM and PWM systems. 


Telemeter Specialist 


3 years experience minimum. Must have a thorough understanding 
of FM/FM and PWM telemeter systems and be capable of directing 
the operation of the telemeter ground station and checkout of the 
airborne system. The opportunity exists for the advancement into 
the field of PWM and FM/FM to Digital Converters. 


FLIGHT TEST INSTRUMENTATION 
DEVELOPMENT ENGINEER 


5-7 years experience. Must be capable of supervising the activities 
of a development group. A basic working knowledge of the funda- 
mental laws of physics required together with heavy experience in 
advanced flight test instrumentation. Responsible for: (1) systems 
engineering on advanced instrumentation projects: (2) design and 
development of specialized instrumentation components not com- 
mercially available: (3) design and development of circuitry and 
techniques required to make various transducers compatible with 
various methods of recording. 


FLIGHT TEST INSTRUMENTATION 
ENGINEERS 


1-3 years experience. Several openings for electrical engineers and 
physicists with an instrumentation background who wish to adopt 
their present instrumentation experience to the challenging field of 
flight test instrumentation. Mechanical Design engineers are re- 
quired for designing the installation of instrumentation in flight test 
aircraft. 

Please forward complete resume, including 

details of your technical background, to: 


Assistant Chief Engineer 
Administration 


Mr. R. L. Bortner 


SIE PUMLIMe AVIAGTawy 


FARMINGDALE, LONG ISLAND, NEW YORK 
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E ngineers in 
. training . 
Experienced 
engineers . 7 


... there's no limit to the oppor- 
tunities open to you as members of 
the OMAK team in the fields of: 


Rocket and Ramjet Engines 
Propellants and Fuels 
Testing and Evaluation 


Positions are open for the 
following: 

mechanical engineers 

combustion engineers 

aeronautical engineers 

stress analysts 

turbine engineers 

thermodynamicists 

servo engineers 

electrical engineers 

nuclear engineers 

ordnance engineers 

instrumentation engineers 

test engineers 

development engineers 

process design engineers 

production engineers 

physicists 

mathematicians 

organo-metallic specialists 

inorganic chemists 

organic chemists 

polymer chemists 

electrochemists 

physical chemists 

analytical chemists 
On the OMAR team, you're affiliated 
with pioneers in the field of supersonic 
propulsion: Reaction Motors, Ine., 
first in the American rocket industry; 
Marquardt Aircraft Company, the 
West's largest jet research and devel- 
opment center and first in ramjets; 
Olin Mathieson Chemical Corpora- 
tion, a leading producer of chemicals, 
metals, explosives, and high-energy fuels. 

You're on a team that unites for the 
first time both chemical and mechani- 
cal experience in research, develop- 
ment, and production of supersonic 
rockets, ramjets, and liquid and solid 
propellants. 

For further information write 
OMAR Employment Officer at the 
company nearest you. 

Olin Mathieson Chemical Corporation 
462 Park Avenue, New York 22, N. Y. 
Reaction Motors, Inc 
Denville 2, New Jersey 
Marquardt Aircraft Company 
16555 Saticoy Street 
Van Nuys, California 
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we don’t run 

engineers 

into a mold 
at A.G.T.” 


Go ahead, be different, get your creative 
faculties going full blast...solve your 
problems in new, better ways... argue 
your case, requisition the materials and 
tests you need to verify your theories. 


... that’s what we say, in essence, to 
engineers at AGT*, and that’s what 
they do. 


The products developed, designed and 
built here are the most highly engineered 
in the world... jet engines, rocket power 
plants...and now under way, atomic ap- 
plications for aircraft. 


“Pioneer” is the middle name of the 
Aircraft Gas Turbine Division of General 
Electric and the label wasn’t earned by 
a bunch of robots, engineers poured into 
a mold, thinking alike and repeating the 
same old notions everlastingly. 


Our engineers are individualists, but 
surprisingly... (or perhaps not surpris- 
ingly) ...they get along together in a 
fine cooperative spirit, because they're 
highly skilled men and respect each 
other’s abilities. 


EMPLOYMENT OPPORTUNITIES 


, 


If you’re the kind of engineer who 
can’t be “run in a mold,” get in touch 
with our representative, Mark Peters. 


immediate openings now for graduate 


ENGINEERS ¢ MATHEMATICIANS 
PHYSICISTS ¢ METALLURGISTS 


. with 1 to S years experience 


¢ Rocket Engine Design and Develop- 
ment ¢ Mechanical Design Testing and 
Evaluation of New Aircraft Engines, 
Rocket Motors, and Components « Devel- 
opment of Fuels and Combustion Sys- 
tems for Future Jet and Rocket Engine 
Types * Numerical Analysis and 
Programming, using IBM 704 and 
Associated Equipment « Facilities and 
Testing Equipment Design + High 
Temperature Metallurgical Processes 
Development « Aerodynamic and Ther- 
modynamic Design and Analysis ¢ Manu- 
facture and Testing of Demonstrator, 
Prototype, Production Engines « Nuclear 
Applications in Jet and Rocket Engines 
¢ Product Application and Marketing. 


* aIRCRAFT GAS TURBINE DIVISION 


Write to: Mr. Mark Peters 
Aircraft Gas Turbine Division 
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GENERALE 


ELECTRIC 


Cincinnati 15, Ohio 











demand a rare 
degree of 





positions 

up to $15,000 
engineering 
ability 
Manager in 


COMPUT 











EMPLOYMENT OPPORTUNITIES 








EMPLOYMENT OPPORTUNITIES 


instrumentation 
Scientists 

and 

Engineers 


RCA 
rodr MISSILE TEST PROJECT 


' Enhance your future by 
Optics , “air 
investigating our new programs 
in Long Range Missile 
as Instrumentation. These programs 
Timing extend far into the future 
development of Electronic and 


Optical tracking techniques— 


Telemetry 
AERO « BALLISTIC + SPACE 


You should have bachelor’s or advanced 

Communications degree in EE, ME, Physics or 
Mathematics. Experience in data 
acquisition, transmission or processing 
desired. 


aoe ida sunai € pro- 
v ys an ide al climate 
b i‘ fo rm le teatin ig 


and pleasant tiring. 


) 





Mr. H. N. Ashby, Technical Employment, Missile Test Project 
RCA Service Co., Inc., P.O. Box 1226, Melbourne, Florida 


RADIO CORPORATION of AMERICA 
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EMPLOYMENT OPPORTUNITIES 


LIVE on Southern California! 


GAS TURBINE 








Outstanding openings now 


for qualified 





EXPERIMENTAL ENGINEERS 





PROJECT ENGINEERS 





for develo pment pro jects 
and 


for production projects 


SOLAR OFFERS PERMANENT employment in a rela- 
tively new and exciting field with a tremendous 
growth potential. Solar is a vigorous, medium-size 
company founded in 1927. No individual in Solar’s 
Engineering Department has ever been laid off 
because of business fluctuations. Solar gas tur- 
bine engines have already won an international 
reputation. 

Living in San Diego is delightful. This favored 
area is smog-free, with the finest climate in the 
United States, and has unmatched recreational and 
cultural activities 

Applicants with BSME or AE plus 3 or more 
years experience are preferred. Inquire now for 
responsible positions in our rapidly expanding pro- 
grams in gas turbines and airborne controls. Replies 
will be kept confidential. Write, giving resume,to 
DALE A. COBB, Department A-128. 


SOLAR VY 


AIRCRAFT COMPANY 
SAN DIEGO 12, CALIFORNIA 


MULLER 


= 


MECHANICAL & ELECTRICAL 


ENGINEERS 


ALL LEVELS 


More Than A Career, 
LEAR, Inc. 


offers you 


A Way Of Life 


—a way to work 


Since it was founded 25 yeors ago, 
LEAR, Inc. has maintained an un 
compromising, standard of quality in 
high-precision electronic and mechanical 
accessories, devices and instruments for 
the aviation industry. Among these ore 
Servo Systems, Magnetic Modulators, 
Stable Gyro Platforms, Magnetic Sens 
ing and Guiding Devices, Precision 
Actuators and Electronic Switches. To 
day, these standards have helped 
create a large and ever-growing de 
mand for LEAR products. This is the 
LEAR “way to work’’—its problems and 
achievements—which we offer to share 


with qualified engineers 


—a way to live 


You create an entirely new way of life 
when you make your home in Grand 
Rapids, Michigan. In addition to the 
many cultural and educational facilities, 
you will find a thriving yet uncongested 
community . . . neighborly people 

and the unlimited recreation and relax- 
ation that the beautiful surrounding 


countryside offers. 


We Now Have Openings 


for with varying degrees of 


experience in research, design and 


development. 


To Arrange Interview, 
send resume to: 
Employment Manager, 


LEAR, Inc. 


110 lonia Ave., N.W. 


Grand Rapids 2, Mich. 


SULLA C Ch 


“SUOUUTEHe Uncen eoneevnaecnvtveaveeveeevnaeenvecevnnsenaeonvensenveeceeonceveeonsenseevveaecavoevenonveosvegvvovvoaveccvenvecveocvevesstvcennsennevevnvsnivacgseacuseyeeeegneeenavneeovaenvoevneeveenaeneanneenseeeenvveeeneevenvvenvonvvvenveneanenennnn’ 
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EMPLOYMENT OPPORTUNITIES 


Hood Engine Expertly lnstalled=Nuperior Perlormance 


In the CRUSADER Chance Vought has instailed a 
production engine in a low-drag airframe so efficiently 
as to achieve outstanding performance. This has been 
accomplished without creation of operational propulsion 
system problems often encountered in high-performance 
jet aircraft. Preservation of basic engine thrust to obtain 
maximum net propulsive force for the Crusader with a 
minimum weight installation was accomplished through 


the following innovations: 
e Double Shock Inlet 
e Stall Free Engine-Duct Combination 


e Controlled Duct Airflow Without the Com- 


plication of Variable Inlet Structure 


e Negligible Cooling Drag 

e Engine Accessories System Optimized 

e Elimination of Airborne Engine Starter 
The superior performance of the Crusader propulsion 
system forms a solid base from which more advanced 
systems are being designed. 

If you would like to participate in these future projects 
and advance both technically and professionally, investi- 
gate the opportunities for propulsion engineers at Chance 
Vought Aircraft. 

Engineers with B.S., M.S., and Ph.D. degrees will find 
numerous assignments ranging from theoretical propul 


sion to propulsion project activities. 


To arrange for a personal interview and a confidential 


evaluation of your qualifications, send a resume of your background to: 
MR. JOHN SLOAN, ENGINEERING PERSONNEI 


CHANCE 


OUGHT AIRCRAFT 


(NCO A POR ATE SO 


P. O. Box 5907 


Dallas, Texas 











EMPLOYMENT OPPORTUNITIES 
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ENGINEERS and DESIGNERS NEEDED 


MISSILE GUIDANCE Del l-ii lem EA dict walel. 7.15 NEW CIVIL AVIATION 
SYSTEMS COMPUTER SYSTEMS PRODUCTS 






JET AND TURBO-PROP AIRBORNE FIRE 
ENGINE CONTROLS CONTROLS 


GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis Design Engineering 

Experimental Engineering Product Engineering 
Development Engineering Product Evaluation 

Project Coordination Field Engineering 


AND WE ALSO NEED: 
DESIGNERS « CHECKERS © LAYOUT MEN 
Positions Are Permanent Excellent Advancement Opportunities 
Every inquiry treated confidentially and given 
immediate attention and personal reply. 
WRITE TODAY FOR EMPLOYMENT APPLICATION 


Mr. John F. Heffinger 
Supervisor of Salaried Personnel 


AC SPARK PLUG DIVISION 
THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 
Milwaukee 2, Wisconsin Flint 2, Michigan 



















ci 
Make More Money 

F OR F N G | N F F v ( —Improve Your Position 

el Continental Aviation & Engineering Corporation offers engineers 

a challenging career under ideal conditions in Detroit. This pioneer 

in small and medium gas turbine development is expanding 
rapidly, and has i diate openings for the following: sae DECISION /INC is retained by 
f d h 
ASSISTANT DESIGN ENGINEERS Gems “fn all sections "of Mahe “county. 
PROJECT ENGINEERS __ With a Mechanical Engineer- 5 Ba ne. - il aeanee 

To function in various project ing degree and five to eight 
groups. Must have general years experience in design of All you have to do is send us your 
qualifications of three to five oe engines, two years of eddeces "We wit torwess Lule toms 
years engine development ex- ae — has been on gas turbine Bg ees pak Siversitied 
perience. A background in gas mm Sa See Se yee on Geen 
turbine engine development is stare, 
highly desirable but not a pre- If you would like to know what you're 
requisite. pe worth, write, phone or wire us 
m DECISION/INC 
CONTINENTAL AVIATION & ENGINEERING CORPORATION | "Gees. tnmio 
12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 
mn 465 FIRST NATIONAL BANK BUILDING 











SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
CINCINNATI 2, OHIO 
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EXCERPTS - from an article in BUSINESS WEEK magazine, (February 18, 1956) which 
describes the reactions of technical personnel on the staff of ARO, INCORPORATED 
(operating contractor for the U. S. Air Force’s ARNOLD ENGINEERING DEVELOPMENT 
CENTER) to living in Tullahoma, Tennessee. Reprinting of these excerpts has been au- 


thorized by BUSINESS WEEK. 








Wind tunnel project has brought reluctant scientists of many nations to 
Tullahoma, Tenn. Now they love it, and so do the natives. 


It ws not that the pha sicalh 
ipart from: the missive 


town 
is sO differcut 
wind tunnels that are its distinguishing 
landmark, much of it 1 carbon-copied 
from the thousands of small citics and 
towns that dot the Southern landscape 
But its peopk arc unusual—startlingh 
so 
Consider two of them Ronald Smelt 
and Edmund Stollenwerk, 
little more than 
10 vears ago. Stollenwerk, a German, 
had designed « supersonic wind tunnel 
that sped the perfection of the Nazis 
V-2 rocket Smelt. a, British intelli- 
gence officer. had the job of ferreting 
out the V-2 center 
Foday Stollenwerk and Smelt. both 
of whom rank among the world’s fore- 
most wind tunnel experts, work side 
br side in Tullahoma. Thev and many 
like them—a cosmopolitan group of sct- 
cntists, enginecrs, and technicians—have 
scttled tondly into a new wav of small 
town living in the highlands of middle 
Tennessee. And in the process, they 


who 


were CHectnics 


have changed both Tullahoma—and 
themselves 
¢ Digging In—The Stollenwerks, by 


now naturalized U.S. citizens, are well 
scttled im their new home, a handsome 
rambler on a big wooded lot in Oak 
Park, a new subdivision of $18,000 to 
$30,000 homes 

The Smelts, too, are new citizens of 
the U.S.—and Tullahoma lovers. Smelt, 
u tall, sandv-haired man whose British 
accent is still strong, has a_ theory 
ibout what has happened 


Ihe impact 1s greatest on the 
women After all, this 1s an interna- 
tional business that Ed and I are in 
The problems are the same here, m 
London, or Washington. Mvy wife and 
I have lwed in London, Washington, 
and St. Louis. And I that 
this 1s the first place mv wife has been 
really, happy in 

“It's fairh simple—she sees friends, 
instead of mercly thousands of blank 
faces on the strects ” 

Stollcnwerk forward mtcntly 
and interposcs, “In Tullahoma, we 
know them all—including their dogs.” 


¢ The Bait Ignored—Like a lot of 
their fellows, cithcr Smelt or Stollen- 
werk could go to othcr important jobs 
“Smee New Year's. Smelt 
down an offcr to head a 
Detroit at $30,000 


must sas 


leans 


clsew here 
has turned 
nussile project in 
a vear 

A Midwesterner who has lived “all 
over,” Harve, M. Cook has scttled 
in Tullahoma as supervisor of oper- 
ations in another AFDC unit, the “‘en- 
ginc test facility.” Within the past 
month, he turned down threc job 
offers—all at higher pay In one, he 
could have been project engineer on a 
$40-milhon test facility In all of them, 
he would have had to move to a big 
city 

Cook, an Annapolis graduate who 
bears numerous scars from Pacific com- 
bat in World War II, chooses the 
quict Tennessce town because “you 
can live for living.” 


¢ Relaxed—“Living” m Tullahoma 


means just about anything but a gay 
evening of nightclubbing. It can mean 
television at home, a quict game of 
penny ante poker with friends, or mere 
visiting for the sake of talking. 

It means no traffic jams going to or 
from work; no parking problems in 
town, even on Saturdays. Haircuts cost 
75¢; one penny buvs 12 minutes of 
parking time, and if you get a ticket 
it costs only 25¢ 

For $100 initiation and $40 annual 
ducs, it means privileges of a new golf 
and country club with a small, But 
swank, clubhouse. And the country- 
side abounds with state-administered 
hunting preserves and lakes where the 
fishing is almost alwavs good 

And, for almost anv of the women 
who want such service, living in Tulla- 
homa means at least a part-time maid. 

this permanent growth is 
an cxpcriment in operating procedure 
ALEDC is an Air Force installation, but 
it has only a nominal Air Force staff. 
Ihe project is operated bv a_ private 
contractor, ARO, Inc., which employs 
civilians and pavs competitive 
with those offered by the aeronautical 
industry 
¢ Development—This has meant big 
cit. salanes in a small town It has 
also meant that ARO’s cmplovecs have 
been permanent type residents—stable 
and well-educated pcebple wanting good 
homes and schools and willing to take 
a hand in community life 


wagcs 





Tennessee. 


ENGINEERS AND TECHNICIANS - inquire about the interesting staff opportunities now 
available for qualified applicants with PROPULSION, AERODYNAMIC, ELECTRICAL 


ELECTRONIC and associated experience. 


Write Lee Kelly, ARO, 


INC., Tullahoma, 
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EMPLOYMENT OPPORTUNITIES 








Lockheed 
ENGINEERS Aircraft Corp. 


Investigate Opportunities at 
Georgia Division 


Hasi : . 
TECHNICIANS DIVISION as immediate openings for 
OF ACF INDUSTRIES INC. WIND TUNNEL 


MODEL BUILDERS 


lhree years recent experience 
'a‘4q@em Engineers have built a record of continuous progress and growth required in construction of dy- 
f P = . . 
or themselves and for the Company for a quarter of a century namic and rigid aircraft wind 
. ++ growth in physical plant, personnel, number and diversity of 
products and services. 






tunnel models. Paid vacations 


—sick leave—group insurance. 
this growth continues and we are constantly on the alert for new P 


men to add fresh impetus to that progress . . . paying top salaries Applicants given immediate reply. 
to capable people. Write in complete confidence 
Dept. WT™M 


work will be interesting and stimulating . . . it might include 


electronic flight simulators, machine tools, guided missiles, or a LOCKHEED AIRCRAFT CORP. 


variety of specialized electronic devices. 
761 Peachtree St., N. E. 


can choose a home from a number of fine nearby residential 
Atlanta, Georgia 


areas convenient to both shopping centers and plant... and 
you can further your education at the many nearby Universities 
. » you can enjoy suburban living and be within easy reach of 


the cultural advantages of the Nation’s Capital. EX PERIEN Cc ED Pl LOT 


ATR: 7000 hours: production testing: Military and 








ERCO now needs Electronic Engineers (all levels with some overseas major airline experience: College education: Thirty 
positions available), Aerodynamicists, Analog Computer Engi- 4 -t td tp he 


manent position 


PW -1059, A n Week 
OW. 42 8t., New ¥ 6. N. ¥ 


neers, Mechanical Design Engineers, and supporting personnel. 
Send resume or request for additional information to: 


REPLIEB ( Bor No.): Address to office nearest you 
NEW VORA: 335 W. 42nd st 16 
DIVISION CHICAGO: 520 N. Michigan Ave. (11 
SAN FRANCISCO: 68 Poat Bt 5) 



































OF ACF INDUSTRIES LOS ANGELES: 1125 W. 6th St 17) 
RIVERDALE @© MARYLAND POSITIONS VACANT 
Wanted: Vice President Cargo Sales capable 
of organizing and heading entire cargo sales 
program. All inquiries will be held in con- 
| fidence and should be directed to President, 
Aaxico, Box 873, Miami 48, Fla. 





Outstanding 
Opportunities for 


plete details and salary required to Box 


Bethpage, L. L. N. Y. 


| Wanted A&E Mechanic with helicopter expe- 
rience for experimental project Send com- 
1 diate openings for flight engineers de- 
€ oy G i od . & R Sg siring international flight coreer (New York Analysts———Traffic & Economics. Executive 
3 offices in eastern city. Age 25-35 preferred. 
Base), with P-1155, Aviation Week. 
PAN AMERICAN POSITIONS WANTED 


Nava Lieutenant 5,000 hours in single engine 


For Design, Development, 
and Testing of JET ENGINE WORLD AIRWAYS and ‘carrier Gets: qualified small drone con- 




















in any related activity. PW-94162, Aviation 
Beginning salary $5670. Employee benefits Week 
JET ENGINE include retirement & life insurance plans, Do You Need Highest Pilot Qualifications? 
. 30-day vacations per yr., discount travel, etc 12,000 hrs, DC-6 Captain for six years, 
Fuel Controls & Accessories . - ; E \.T.R. and top recommendations. Age 
After Burner Exhaust Applicants must be U. S. citizens, maximum Call Charlie Wilson, 35400 Lafayette, Ind 
Nozzle Controls & Actuators age thru 31 yrs., H.S. grads, college engi- 5,000 hours Multi-Engine land and sea. Will- 
neers preferred, able to pass flight physical, ing to accept fiving position of any kind 
ht. 5°6” to 6'4” domestic or foreign. That is any but Ethopia 
AIRFRAME ‘ : PW-1098, Aviation Week. 
i Must have A&E Licenses and qualify for CAA Naval Aviator Inactive duty May 1956 jet 
Actuators & Screwjacks Flight Engineer Exom, OR, have completed and prop. exp. B.S. es 29 ~—“~_ 
Servomechanisms CAA Flight Engineer written examination. aan tae tends tte Veeles aa 
Hydraulic Valves & Controls Gates cons Conied ste in PW-1130, Aviation Week 
Fuel System Accessories | Pilot Commercial, flight instructor & instru- 
ic V | | 28-19 Bridge Plaza North, LIC, N.Y. ST 6-5858 ment, age 28, single Desires co-pilot and 
Pneumatic Va ves & Controls Int'l Airport, Miami, Fla. Tel. 64-5411 Yc pangs > — —— we ered. aa 
/ ‘ . |} class prone, ac groune includes airbo e 
Write: Employment Office Int'l Airport, San Francisco, Col. PL 5-7000 | radar, microwave and electronic research 
Seattle/Tacoma Int’! Airport, Seattle, Wash. | Currently employed in electronic devel. 
EX CELL 8) CORP CHERRY 3-400 | PW-1131, Aviation Week. 
" or A.T.R. 5000 hrs. & yrs. military experience; 
1200 OAKMAN BLVD. Asst. Chief Flight Engineer, Int'l Airport 1 yr. scheduled airline; 3 yrs. college; 33; 
married. Currently active duty with Navy. 
DETROIT 32, MICHIGAN | Houston, Texas. OLIVE 4-2673 Seeks executive pilot position West Coast 
location. PW-9561, Aviation Week. 








AVIATION WEEK, March 26, 1956 ; 


114 








AVIATION WEER, March 40, 1796 
















advanced 
systems studies 
al MAMA 


Continuing expansion of sys 

tems engineering require 

ments a* Arma is creating 

several challenging openings 

at SUPERVISORY, STAFF 

and SENIOR ENGINEERING 

levels for airborne systems 

work in: 

@ Operational Requirements 

@ General Control! and 
instrument Studies 

@ Digital Computation 

@ 'nertial Navigation 

@ Rodor, 1.R. and E.C.M 


Applicants with extensive 
technical background, sound 
administrative ability and 
skill in customer relations 
can qualify for these 
responsible positions. 


Send resume in confidence to: 
Technical Personnel Dept. 2-500 


ARMA 








SEARCHLIGHT SECTION 


EQUIPMENT - USED or RESALE 





BUSINESS OPPORTUNITIES 


UNDISPLAYED —RATES—— DISPLAYED 
$2.10 a line, minimum 3 lines. To figure advance The advertising rate is $21.00 per incl r 
payment count 5 average words as a line vertis ing appearing on other than @ contract basis 
ontract rates quoted on request 


Bow Numbers count as one line 
Discount of 10% if full payment is made in advance 


= advertising inch ti measured %&” vertically or 
for 4 consecutive .nsertions t 


column, 3 columns, 30 inches to & page 


Closing Date. 10 days before iseue date, subject to space limitations 


lt]. 

















FLY THE FINEST WITH A FUTURE 
Openings available for those who can qualify as 
Experimental Test Pilots on the following current 
and forthcoming projects 


F-101A F3H-2N 
F-10018 F3H-2M 
RF-101A F4H 
We are interested in anyone with the following 


qualifications 
(a) Extensive jet fighter experience 
(b) Current in modern jet fighters 
c) At least one years experience in military or 
civilian experimental test flying 
(d) Engineering degree or equivalent 
Write in confidence to: 
TECHNICAL PLACEMENT SUPERVISOR 
P.O. BOX 516, ST. LOUIS 3, MISSOURI 
McDONNELL AIRCRAFT CORPORATION 





LODESTAR 


P & W 1830-94 Engines 1350 h.p. 

9-place Executive interior with picture windows, 
buffet, AM-FM radio. 

Complete Anti- and De-Icing. 

Oxygen in cockpit and cabin. 


Radio includes: Omni, gyrosyn compass, zero reader, 
2 ADF, Bendix TA-18B, 2 T-11 transmitters, ship-to- 


shore, cockpit speakers. 
82-gal. fuselage fuel tank. 
Airframe flush rivet model. 


“We are Owners” 
Call or Wire— 


LEEWARD AERONAUTICAL SALES, INC. 


P. O. Box 233, International Airport Miami 48, Florida 











RIDDLE AIRLINES NEEDS PILOTS 





Requirements 


|. Age 21 to 40, U. S. citizen 
2500 total hours including 1,000 hours multi. 
engine time (DC-4, C-46), airline or military 
experience preferable 

3. First class physical 

1. Commercial pilot's license plus instrument 
rating. ATR desirable. 

5. Satisfactory references. 


! i ate { Ss heduled a ue i} 
’ ow“ 2 T include New York 
M ul San Juan, | to Rie Atlanta, D 
t ‘) an He ' ned the Al Sar 
\u t Texa t ‘ ~ h Dake 
‘ fornia and Mr. J dre c) 
I bist and Coral Hart Canada 
\pr Riddle A ' 1 nnel depa 1 ro 
| Interna ! Airt Mia } ida 


immediate Delivery 
We stock, overhaul and instal! 
MINIATURE AIRCRAFT ¢ Ge 


WRIGHT PRATT & WHITNEY 
R1820 R1830 TELEPHONE TYPE * HERMETICALLY 
—202, —86, —72 —75, —92, —96 SEALED * SENSITROLS * STEPPING 


SWITCHES * GUARDIAN * KURMAN * 
ALLIED * SIGMA ®* LEACH and many others 


R2000 R1340 R985 












and our most popular DC3 engine 





R1830 - SUPER - 92 


ENGINE WORKS 


PRODUCTION QUANTITIES IN STOCK 


Send for our latest bulletins 








I, LARGEST STOCK OF RELAYS IN THE WORLD f 














Lembert Field Inc. St. Lewls, Meo. 
FOR SALC Remmert-Werner 

GRUMMAN, GOOSE NEW 1945, 200 Hours On En- for 
gines 8 Passenger Amphibian, Excellent Condition 
Price as is $40,000. Plush $65,000. A D A x 

One PVYSA Available 

EVEREADY SUPPLY CO. — ge 
805 Housatonic Ave., Bridgeport, Conn Lambert Field St Louis Mo 




















POSITION 
With lorge Northeastern US. manvufactur- 
ing corporation Requirements: Age Over 30; 
A & E & Commercial license. Lodestar ex- 
perience. Reply with resume to 
P-1072, A tion Week 
oW. 42 St., New York 36, N. ¥ 
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“Take a Heading for Reading” 


for the BEST MAINTENANCE ¢ OVERHAUL ¢ MODIFICATION © INSTALLATION 


READING AVIATION SERVICE, INC. 
Phone 3-5255 R 


Municipal Alrport 


eading, Pennsylvania 
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SPECIAL SERVICES 


TO THE 


AVIATION INDUSTRY 


oe 
| 
| 
] 
| 
| 
| 
| 
| 
~ 








OVERHAUL & 
MAINTENANCE 








Remmert- 
Werner 


Inc. of 
ST. LOUIS TOLEDO 
Lambert Field Express Airport 


Specialists in 


DC3 
LODESTAR TWIN BEECH 


Maintenance Overhaul 
Inspection Conversion 


Deal Directly 
with Owner 
Executive style 
6 passenger cabin 


Immediately 
available 

Fly as much 
as you like 

No long term 
contract required 


1951 Executive Dove 
FOR LEASE 


$1000 monthly 

At this very low rate it will pay you to 
lease instead of own. We pay hull insur 
~~, lessee pays maintenance operatin 

« » engl Option to purchase may als« 
be arranged with lease payments applicab 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J. 
A. J. Ming Hunter 6-7690 


Get the latest, smallest, lightest 
DC3 LANDING GEAR + ac 


Increase speed, wi 
less takeoff drag NO icing = 
foes flight drag NO oil cooler change 
less maintenance NO hydraulics change 
ont © chenee in OC3 retiability 
operation on minimum power 
REMMERT. wel NER, Lambert Field, St. Louis, Mo. 














HELIOPLANE—COURIER 


Ser. = 15, Mfg. Oct. 1955, 1.1 21:00, Good 
year X-Wind Gear, Full instrumentation, 
Lear LTRA-6. Sacrifice for $20,600.00 To Set- 
tle Estate. 
P. O. BOX 2144 
ISLIP, LONG ISLAND, N. Y. 

















AIRCRAFT INSTRUMENTS 


Overhaul—Sales—Exchange—Parts 
inquiries Invited 
Ask about our NEW AVIATION 
CREDIT PLAN, up to 90 days 
AIRCRAFT INSTRUMENT CORP. 
a jiami 48, Florida 
Cable: Airinco 
-3 Instrument) 





(CAA. Seu Class |- 


! ! BELIEVE IT—OR NOT! ! 
A Trimotored Cargo-Northrop 


A revolutionary and fantastic 20 ton aircraft with 
Cub performance in ane out of pastures and im- 
provised sanding awiee ith 3 engine safety factor 
nd wi ind, takeoff distance 250 
Tendine “450 to 650°; climb 700’ 
nin.; Cruise 165 mph; top 
Pp range 18: mi.; 
; gross 40,000 Ibs - 
99 1200 H.P. engines With 1820-S6A engines 
43,000 Ibs 
throp in 1950 for Arctic Rescue and 
Assault Transport to replace gliders but with abii 
ity to take o in short distances 
ear loading power operated drive-i ramp 
bulldozers, ete Pecsenaer” 
O passengers Provisions for dual 
plowed field takeof and landi ing, also fittings for 
Landing year fixed for low maintenance 
Engine change 4 min. max Designed for mini- 
maintenance & operation cost and rugged 


oe Time SINCE NEW AVERAGE 35 HOURS 
FOR SALE OR LEASE 
Frank Ambrose Aviation Co., Inc. 
- Bn ery A Airport Branch = 


2464, JF 1-72 
miami 48. FLORIDA 


FOR SALE 


Flown by a conservative coeperetion pilot 
from Pasadena. 
fully equipped and ready to go. ‘Complete in- 
strumentation, 


Bonanza E-3 N2948B is 


autopilot with altitude con- 


trol, 27.2 gallon aux. tank. 1300 hrs. TT with 
60 hrs. SMOH on late 54 E-22 
Must be seen to he 
quick sale at $19,000. Contact Keith Barnes 
1020 South Arroyo Parkway 
fornia, 


5 power plant 
appreciated. Priced for 
Pasadena, Cali- 
Pyramid 1,1208. 








WANTED 


























PARTS & SUPPLIES 








Lambert Field 
St. Louis, Mo 
INC. PErshing 1-1710 
eh ite — 


NAVCO 


Has Oc. or and Su 
LODES 

Airtr: — En — Radios 
A.R.C. Bendix Collins L Wilcox 


FOR SALE 
TWO AIRLINE DC-3’s 


Pratt & Whitney 1830-92 engines. Dual 
instrumentation. Adequate radio including 
dual Collins omni. Janitrol heater with 
blower. 24 Volt. Airstep and baggage- 
master doors. No accidents. Notes up to 
date. Many features. Superior airplanes 
for Executive Conversions at better than 
average market price. For detail contact 


ATLANTIC AVIATION CORP. 
Teterboro Airport Teterboro, N. J. 
Phone: Hasbrouck Heights 8-1740 


AIRPLANES WANTED 
Need 50 Bonanzas, Navions, 180s, 1890's, 
Commanders, Twin Neavions, 


170’s, Aero e 
Twin Beeches, « 
Will Buy Dealers’ Stocks New or Used 
Vest Aircraft Co.'s Skyranch 
BOX 5306, DENVER 17, COLORADO 








WRIGHT ENGINES 


1820-56-S6W A-62-62A-66-66A-72-72A-74-74A- 
76-76A-78-86. State quantity, condition and 
price. We are not brokers. 


W-9213, Aviation Week 
1125 W. 6 St., Los Angeles 17, Ca 

















rar 
P&W Continental Wright Good 











CONNECTORS 


STOCK DELIVERY AUTHORIZED DISTRIBUTOR 
BENDIX CANNON we WINCHESTER 


2 Market St., Phila a.. LAD 77-5285 


HAROLD H. POWELL CO. 


keep your weather eye out for 


Weather Eye 
Toutes Flight RADAR 
custom fitted to your plane 

P. O. Box Bridgeton, Mo. 


We Buy DC-3 and C-47 


also components, fuselages, center sections. Pre- 
fer runout or needing work, airline, passenger, or 
cargo, Pratt & Whitney or Wright. State price. 
time. quantity, type engines. 


We are not brokers 
REMMERT-WERNER, INC. 
Lembert Field St. Leuls, Me. 

















OXYGEN EQUIPMENT 
SALES & SERVICE 
REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 


if FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


1RP AERO Phone: ORegon 8-1161 


EL SEGUNDO, CALIFORNIA 








HELICOPTER 


Hiller—Model UH-12B, Very low air- 
frame and engine time. 
Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 














. 








OFFERED—NEW MARMON BAND CLAMPS 
827— = 326-625-4.625 S (Aluminum) 
227— = 320-500-2.688 S (Staintess) 
140— = 320-500 3.052 S (Staintess) 
Vv BANDS 
63— = 43406-22.833-S (12640 retainer) 
250— = 22732-7.594-ST (12745 retainer) 
ADDRESSAIDS co. 
17 E. 48th St., New York, N. Y. 








EXECUTIVE TRANSPORT AIRCRAFT 


all 
BEECHCRAFT "COCKMEED 
CONVAIR MAN 
DOUGLAS CESSNA 
AERO COMMANDER 
WELSCH AVIATION CO. 


60 East 42nd Street, Suite 729 
New York 17, New York Murray Hill 7.5884 











TWIN BEECHCRAFT C-18-S 


R985-14B engines. Const. speed props. Dual gyro 
panel. New tires and brakes. Nose tank. Good 
radio. 5 chairs in cabin. Painted cream and blue 
Price $15. 
W. CLAYTON LEMON 
Woodrum Field Roanoke, Virginia 
Phone 6-0333 








“SEARCHLIGHT” 
IS 
Opportunity Advertising 


—to help you get what you want. 
—to help you sell what you no 
longer need. 


Take Advantage Of It 


For Every Business VW ant 
“THINK SEARCHLIGHT Fist” 
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GOVERNMENT SPECIFICATION TUBING IN STOCK.. 








ARE YOU A TOP- 
MATERIALS ENGINEER? 


NOTCH 


A key position is now open in high temperature 
test work at our large, West-coast engineering 


and manufacturing company. 





THE WORK 





You will set up high temperature test programs to obtain: 
(1) Mechanical and physical properties, (2) Stress-strain 
or load-deformation information, and (3) Creep and 
fatigue data. You will also analyze, evaluate and correlate 
experimental data, write technical reports, consult with 


design and structures engineers. 





EXPERIENCE 





We would like you to have 5 to 8 years in stainless steel 
and special high temperature alloys with some titanium 
experience, and experience with materials testing pro- 
cedures. Some stress-analysis background would be 


helpful. Education: 
metallurgy. 


B.S. or better in engineering or 


We believe this is an outstanding opportunity. After we 
discuss the matter of money, and you learn more about 


our fine working conditions and 


feel you will agree. For further 


P-9514, Avis 
6th Street 


at n Week 


West Los Angeles 17 


““fringe”’ 
information, 


benefits, we 
write 


Calif 
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y T ry. . . 
Why No Technicians 
Isc renew my subscription to AVIATION 
Week. I must apologize for letting it 
I did 


our magazine was 


laboring under the assumption that 
doing littl to 
which has now become a na 
great 


illeviate 
1 situation 
] 


, 
tional 


and critical size. | 
lack of technicians, engineers 

and the fact that Russia is 
vinning this technological race hands down. 

\l musiness is Industrial Education. I 
h the secondary and adult levels 
I have taught in high school, college and uni 
] both teacher-training and 


problem of 
refer to the 


ind entists 


teach on bot 


versity lasses in 
technician-training 


Alternately | 


tion and as a 


courses 
1 of educa 
machine de- 


vork in the fiek 


tool 


metalhurgical 


designer, 
or process engineer. In 
I worked as 


| process engineer on jet turbine blades. In 


signer, 
my fast excursion into industry 
my present work I am training electroni 
| the senior high 
ind giving three hours per week to a group 
of tool designers and production engineers 
ina entitled, “Basic Electronics an 
\utomation.” I am an aviation ground in 
structor, with all ratings; also a BSc. with a 
industrial science and minors in 
wiation and English 


technicians on school level 


ours¢ 
mayor im 


Technological Thirst 


in industrial 
techrrologica 


\s I see the problem we, as 
suffering from a 
magnitude 


} 
nN iT 


+ 


urst of great in he stream 


m which we able to assuage 
relative to 
to the lack 
] 


should be 
rst has been reduced, 
( eun nathe 
ondarv schools 
ular locality I 

, } ] 

in Applied 1 


+} 


our se 


+ 


mndu 


h and 12th grades, wi 
rement fr 


han 


il cncour4©ra 
wl] ] 


vd I 
total 
f approx mately 6,000 students 
erested in electrical traiming. Of 


half possess the necessary back 


i nents ww 


iV From ! 


9 hI 
uind of mathematics to enab them t 


mmprehend the meaning of Ohm’s Law 


\ ding to a 


running short of pilots 


recent article in your maga 
Follow 


commecrTcia 


‘¢ 1i¢ 
ist avar would-be 
it in my classes on navigation 


log Many were badly 


| finally quit because a lack of high school 


matt 


ind mathematics made it impossibl 
n to figure the most simple problem 


reckoning or use an F6B 


omputer 


Educational Breakdown 


[his problem of technological starvation 
ots deep in our primary and s¢ 

It has possible solutions, th 

lescription of which 
letter to outline 


techers’ 


schools 
vould take morc tha 
The present level of 


salaries is one aspect of the 


tion. To illustrate this I will give an 
imple.— 

Recently a national firm, which i 
tising for technicians (electronic) in 
magazines of both the popular and technical 


type, made a local bid for “technician-learn 


idver 
many 


118 


drop 


friation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine's editorial columns. 
iddress letters to the Editor, Aviation 
Week, 330 W. 42 St... New York 36. 
N. Y. Try to keep letters under 500 
words and give a genuine identi fica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on request. 
ers”. OF sixty mainly high school 
graduates and boys in the 12th grade of high 
school, only two could pass the 
oral examination necessary 
Vhis 
of physic 5. 
ilgebra and 
ple mechanical and 


nn! . 
ipph ints 


yritten and 
for qualification 
know! 
clementar 
drafting (sim 
electrical) and 


cxamination pre-s Ipposes a 
mathematics 
tngonometr 
basic 
electronics 

Few high schools give 
During the 
fact came to light The firm was 
to su ssful applicant na 
ary with “fringe benefits” during their train 
nonth than we pay a 


this mmbination 
however, a significant 


offering 
] 


mterview 
beginning sa 
ng period, more pe 
veginning teacher in high s 
Harry R. Wuitson, Instructor 
Applied Electron 
Track nd Industrial Edu 
Adult Education Center 
419 North ¢€ ipitol Ave 
Lansing, Mich 


ition 


P. S. Your editorial and report 
by Dr. Killian and David Sarnoff 
required reading 


ind college 


January 30th iss 


Aboard 


I voul Ik t 
ose of USAT pil t 
im a= graduat 
ROTC and 
My entire tour 
wings) has been 
on KB-29 \iak mistake 
vas a grand old [ t 


pDpr hit 
ipproacnil 


! 


+ 


ige t 
bolts 
ducted in a state of semi 


turbo 5 


is rapidly 
stage. Practically every 
mcryct 
thing trom I | 
manually to one ¢ ec engi 
From two veat erience, I can ¢ 
losing 50 flight hour 
Our navigation cquiy nt consist l 
iutomatic radio comy 1 low frequency 
I t too reliable radar 
ting celestial meanderings—which 
IFR I he vcTage Cessn 
Bonanza better upp 1 than o 
SAC’s finest. Above all, I have to 
in vour magazine of such niceties a 
in, Zero Reader Nafli, ILS, et 
‘e are improving, however. Last No 
ve got two bright, shiny new 
r So, with the above 
ibout the states 
seas, and may I hereby apologize to th 
CAA, airline pilots and other users of th 
blue—please you guys 


in engine 


receiver and a n omit 


less in 


wind 
listed 


we wander ind over 


oftentimes must) y 
we're not lost because we're overly unintelli 
IFR direct 


gent; it’s because we're on an 


off airwavs—but cro 


navigational traiming 


"Y } vig 
oup, th naviga 


log’s out, the 


cen fiving 


rada 
manuall 
haven't had time to 
lial routi 


receiver. I 


md \ 
vith the spin-the 
vould 
ce for gumming up the 
iities with garbled 
wer obsolete throat mikes 
Outside of the above use of 
training for 400 hours in the 
kh Two vrs.), m1 
vas put to great use as officer-in 
tool crib 
wrenches as I 


enginecring trainin 
I counted screwdrivers and 


had done in high 
° 
money for 970 


Ww he T¢ 


cam minute 


mav be, it would s 


have flown me 


either 
n a combination fl 
2 
AFB. To my 
I have in my file six refused transfer app 
cations (from ARDC to B-47s and ‘I 
ind v othcer effectivenc reports are 
] Pe ntagon vith prior per 
not bitter -but am rather prou 
, years 


uuntry for four 


‘lin, Holloman 


1} 
woul x” detracto 


Ih 


p USAF Pito 


Weight 


rit 


Discust! 


Propeller 
Wh \ i ‘ 


in 
TLIC love ype l 
under “Experimental P1 
Aviation Week, Januar 
ond ntence should 
cigh one-third 
rather than 
g if 
rection m 
I out this 
I. A. GrueryENn 
Director of Aer 
\. O. Smith ¢ rp 
Milwaukee 1, W 


Aleutian Airports 


In reading the January 2 issue of 
Week I noted that in the article 
60 it wa tated that Northwest 
by operating Shemva was the first 


AVIATION 
on pag 
Airline 
American 

trict to operate their own airport 

I would like to point out that Bob Reeve 
has been operating two airports for a num 

} 


the world 


1 


of years in this same part of 
Reeve Aleutian Airways is a U. S. certificated 
urrier and they operate the airports at Port 
Heiden and Umnak in the Aleutians, a 
is their own communication and navi 
gational 1 mighty rough 
route 
Josepu H. Wacconer, Chief Advisor 
United States Department of Commerce 
Civil Aeronautics Administration 
International Field Off 
Manila, Philippines 
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A DEPENDABLE 
SOURCE 


FOR CREATIVE ENGINEERING 
AND QUALITY MANUFACTURING 
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BENDIX Products Division has long specialized 
in FUEL METERING, ENGINE CONTROL SYSTEMS and 


LANDING GEAR. 


SERVING ALMOST ALL American airframe and en- 


gine manufacturers, Bendix can bring much of 


the COMBINED KNOW-HOW OF THE INDUSTRY to the 


benefit of any one project. 


This advanced type fuel metering unit was developed by Bendix 
to include special features for the 10,000-pound thrust class 
Pratt & Whitney J-57 turbojet—the engine which puts the 
power behind the super performance of the F1D Skyray. 


A. early as 1915. Bendix brought out a jet engine control which auto- 
matically metered fuel during engine acceleration and deceleration 
so as to avoid over-temperature, compressor stall and “flame out”, 
Since then, these features have become a “must” on all jet engine con- 
trols, allowing the pilot to slam the throttle wide open without danger 
of ruining the engine. or slam it shut without risk of “flame out”. 

Bendix fuel metering is used today on nearly all American air- 
liners, and on a great majority of military aircraft. This includes injec- 
tion type carburetors and direct fuel injection, as well as fuel metering 
and complete engine control systems for jets. 

These and other achievements are solid evidence that the aireraft 
industry can continue, as in the past, to look to Bendix for creative 


engineering and quality manutacturing. 


Float and injection type carburetors Direct injection fuel svstems 


Fuel metering and engine control systems for jets and turboprop engines 


. Brakes, wheels and shock absorbing struts for all types of airplanes. 


BENDIX "2°" SOUTH BEND oun ~ Qfermolje7 


AVIATION CORPORATION 


Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
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a23¥*tviade with Aluminum 


New Douglas DC-8... 
6/2 Hours from Empire State 
to Eiffel Tower 


Douglas DC-8’s, America’s first 
passenger jet transports, will 
open a new era in economical 
air travel beginning in 1959. 
Powered by an advanced ver- 
sion of Pratt and Whitney J-57 
engines (proved in military serv- 
ice), the DC-8 will carry 80-125 
passengers, non-stop, between 
the United States and European 
cities, regardless of adverse 


winds. At speeds in excess of 


550 mph., the DC-8 will fly 
nearly 200 miles per hour faster 
than the famous prop-driven 
DC-7. Estimated flying time 
from New York to Paris—6 
hours; Los Angeles to New 
York—4!'» hours. 

To help achieve this remark 
able performance, plans for the 
Douglas DC-8 include the wide 


use of strong, lightweight 
aluminum mill products from 
Reynolds 

Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 
production is geared to the re 
quirements of all constantly 
progressing industries. 

Reynolds goes beyond meet 
ing rigid material specifications 
Reynolds technical services 
make a continuing contribution 
to customers’ design and engi 
neering staffs—make Reynolds 
a part of many important indus 
tries rather than just a supplier 

For full information about 
how Reynolds can serve you 
write to the Reynolds Metals 
Company, P. O. Box 1800-T-J 
Louisville 1, Kentucky 


HELPFUL MATERIALS 
R d chnical handbooks and 


See ‘‘FRONTIER"', Reynolds exc ting dramatic series, Sundays, NBC-TV 


REYNOLDS ALUMINUM 





